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Summary

In the previous paper (Yamamoto, 2020), by combining many alternatives concerning training - pruning procedures, a
large number of crown models were designed using the crown design system (CDS). In the present study, light
environment, photosynthesis and characteristics of canopy shape in those models were compared between the
alternatives (Experiment 1). The alternatives were classified into three grades with respect to efficiency to improve the
light environment, viz., high, medium and low. Tree crown models were designed newly by combining the alternatives as
all-play-all within each grade and analyzed to find out ideal crown models to improve the light environment (Experiment
2). As the results of Experiment 1, the next cases may be effective for the improvement, namely, the increment of central
angle of the primary scaffold branches (PSBs) being equal to “360 degree / number of the PSBs”, the trunk being long,
the first PSB emerging out of the south side of the crown, the PSBs branching with wide angles, the compound units of
stems after secondary scaffold branches (units) being big in size, the units branching with narrow angles and the units
rising horizontally at both sides of the PSB. But, some problems such as overreaching the allocated space and shortage or
excess of the leafy blocks occurred. Especially, these were remarkable in the case of two PBSs. As the results of
Experiment 2, the upper limit of daily mean PPFD at leaf surface on a clear day (CDMPPFD) distributed in a range of
about 345-370 p,E'm’z-s'1 , and that on an overcast day (ODMPPFD) did in a range of about 143-150 ,uE-m'z-s’1 . The
lower limit of the CDMPPFD distributed in a range of about 250-260 uE-m™-s™ and that of ODMPPFD did in a range of
about 115-118 wE-m™+s™. The alternative series necessary to construct tree crown models for the favorable light

environment were found.

Key words : characteristics of canopy shape, crown design system (CDS) , land area occupied by a crown,

photosynthesis in orchard, tree form

TR 2 EOFENEFE LS L2) A TR Z L

® § By 5 LR BN D, £, EROBEEE A

EMEREOLZN P OTEMNEREIZE > T, ERLHE BRBL O R £ Ui O M A 13D CHREECTH 2 (11
L, ZBro, BHEMLEREL BIFICRD 2 L2 AR, 1999, 2014, 2015, 2016).

THEETH L (UK, 2014). Z0-OOHERICIE, B oz Ers, EHEIINTT, FEEEZHNCS

OB ZRIZ, TBHIE ) BT o~k He, LB E T VAR L, RBEDUERSE 2 & % ik

F—T— N EEIZRME, BERGTY A7 4 (CDS), BUESARIE, REEDLER, BE

287



96

L7z (LA, 2016, 2017). i Ed, LEoOMZEdSRIC
W72 BrEE 7 IV, 3SWIEDRE T ) v FEH w7z
T FFAC L VER L 72 DT E R dolz. FD7
B, FIROWERR Y B, AER EOFERAMI T
TREODUT B Z L IETE oz, I THIZEE —5iE
HDH7OI, Bk (LA, 2020) T, BHAAEOER
& B #RE Y 274 (LT, CDS) % #7126
L7 D) AT, CDSEMWTEHLBEETT L%
PERCL 72 (LA, 2020).

REFCld, BIFRCIER L22BHEE T V2 VT, bR
5, LA B X UBHETZIRME DT 2 47V, BRI DM
THEE R EZ B L. ZORBHEZ ST A, KIS
A AEIE O K TH H 2 BT 2 BB & et sh
B0, BB L MEOSERIZGT . EDH T, &
BRI E 3 2 BN ICIRE L C, BRI oM L7721 M
AEDEEREIT, EREERIF 2 BHEE 7)) 2 M5
% 720 OFRPRIN & F 25 & Lz, REUImiR (b
&R, 2020) OFEHTH 5.

MRELVFE

1. BREEATDORRK
B ASEDRBIRKIZ oW, B (LA, 2020)
WEEL CRE L7z, #IORE T 7% EOFEIZ DV T
WETER (AR, 2020) 2B L CWiz72&72w, 22T
EER, EHB X OHE IR DBEORIERA R =y b (D
T, 2=y M) IBITHKEE LA OFEFFI LT
TR L TH L.
FHOHEBIZIE, BEE HHLSIEC, UTHE),
FHAE (A) BXowEsE (L) o3BT (6
1), FHomEHEICIE, ¥ (D), BESoafk (H),

1

A

W REER S (R5E) 48

18% #H4%5
EMBEOSAE (BE), sAE0GATE 1), %51 FE46
omfEFL g (F) B X OTEEoRERP.OHES (G) ©
6IHHAZRIT (525%). =y FOHEHAIIZIEX, 147

(K), Kxzonfilt (P), HEBROGAE (Q), 4
A EOSAF (S) BLUra=y FEEHLADS 2
J (YY) OBEHZHIT- (3%). 22T, g
BLEEEP ST 5 FREOMERLADZ L TH
5. 22RO R TICHEE S C 7 RRE DA & 4%
PFEEMT D HANOWTREAY A BT R 6d s
FCEFRTRI D 2Bl > 72 BETH 5 (LR, 2020). 72, &
RO PNI BT 25 & 1%, OS2 5EH,
B3 & OB 3T I3, T 0 35
VB AR B Lfﬁﬁ@ ﬁ%ﬁtf(M$
2020). b, THHEE3IESL, #Hoihk i
FRED AT IS LT 3 a3 A R 2 E D
o 72h%, EVEINZ o7z b X IFHEEMZEL L TH
DIR-7z. 72720, THEN 2RO L EIE P S
L7z, Zhh s, BEOLmIIZLT Fiix S S d7:
(AR, 2020). BUF, SHEBICE F 2@ &SR

Table 1. The list of the abbreviations (Ab.) of alternatives
concerning the trunk. The azimuth shows an angle
measured from the z coordinate axis in the

counterclockwise.
Trunk Inclination Inclination Azimuth
length angle direction
(cm) Ab. (°) Ab. (°) Ab.
40 C1 90 Al E 90 LI
70  C2 80 A2 SE 135 L2
100 C3 70 A3 S 180 L3
130 C4 60 A4 SW 225 L4
160 C5 50 A5 w 270 L5
190 Cé6 NwW 315 L6
210 C7 N 0 L7
NE 45 L8

Table 2. The list of the abbreviations (Ab.) of alternatives concerning the primary scaffold branch (PSB). The central
angle shows the angle measured from the the z coordinate axis in the counterclockwise. Base, Mid and Tip
indicates a basal region, medium one and terminal one when a trunk was divided into three regions,

respectively.

Number Distribution patterns Distribution patterns Distribution patterns  Central Increment
of PSBs of PSB length of generation interval of branching angle  angles of of central
the 1st PSB angle
Ab. Base Mid Tip Ab. Ab. BaseMid Tip Ab. Ab. Ab.
(cm) ()] ()] ()]
2 D2 35 35 35 Hl Equalinterval E1 80 80 80 Il 90 Fl 60 Gl
3 D3 60 60 60 H2 Alittlesparserasthetip E2 60 60 60 12 270 F2 72 G2
4 D4 100 100 100 H3 Very sparser as the tip E3 40 40 40 13 180 F3 90 G3
5 D5 100 60 35 H4 Alittledenserasthetip E4 80 60 40 14 0 F4 120 G4
6 D6 35 60 100 H5 Very denser as the tip E5 40 60 80 I5 135 F5 144 G5
100 60 100 H6 40 80 40 I6 225 F6 180 G6
60 100 60 H7 80 40 80 I7 45 F7 51 G7
315 F8 30 G8
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Table 3. The list of the abbreviations (Ab.) of alternatives concerning the units. The central angle shows an angle measured
from the the z coordinate axis in the counterclockwise. Base, Mid and Tip indicates a basal region, medium one
and terminal one when a PSB was divided into three regions, respectively.

Unit types Distribution patterns Distribution patterns Distribution patterns Increment of
of the generation interval of the unit size of branching angle central angle
or like "V"
Ab. Ab. Base Tip Ab. Base Mid Tip Ab. Ab.
() ()

Like trifid K1 Equal interval Q1 Small Small Small Pl 80 80 80 Sl 60 Y1
Like advancer K2 Very sparser as the tip Q2 Middle Middle Middle P2~ 60 60 60 S2 72 Y2
Like spindle K3 A little sparser as the tip Q3 Large Large Large P3 40 40 40 S3 90 Y3
Like pole K4 Very denser as the tip Q4 Large Middle Small P4 80 60 40 sS4 120 Y4
Like plate K5 A little denser as the tip Q5 Small Middle Large P5 40 60 80 S5 144 Y5

Middle Large Small P6 40 80 60 S6 180 Y6
Middle Small Large P7 60 80 40 S7 Like"V" with60° Y7

80 40 60 S8 Like"V"with90° Y8
60 40 80 S9 Lke"V"with 120° Y9
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Table 4. The effects of the inclination angles of the trunk on the means of CDMPPFD, ODMPPED, CDMPN, ODMPN, LAO, PSLB, MCFNS,
MCFVD, PNLES and MNLBA, and that on the proportion which did not satisfy the five conditions, namely, the tree height (TH), the tree
width along east-west direction (EWW), the tree width along south-north direction (SNW), and the range of the number of leafy blocks (NLB)
shown with different number of the primary scaffold branches (PBSs) . Ab. indicates the abbreviation of the alternative in A experiment.
CDMPPFD, ODMPPFD, CDMPN, ODMPN, LAO, PSLB, MCENS, MCFVD, PNLES and MNLBA indicates daily mean PPFD on leaf
surface on a clear day, that on an overcast day, daily mean net photosynthetic rate on a clear day, that on an overcast day, land area occupied
by a crown, proportion of surface leafy blocks for the total leafy blocks, mean continuation frequency of leafy block along north-south
direction in a 3D grid, that along vertical direction in a 3D grid, proportion of leafy blocks in enclosed space for the total leafy blocks and
mean number of leafy blocks per leafy block agglomeration, respectively. n=45.

Num. Ab. Mean Mean Mean Mean  Mean Mean Mean Mean Mean Mean TH EWW SNW NLB NLB
of CDM- ODM- CDM- ODM- LAO PSLB MCF- MCF- PNL- MNL- >350 >400 >400 <590 >722
PSBs PPFD PPFD PN PN NS VD ES BA cm cm  cm
Unit Unitl” Unitl  Unit2*  Unit2 m? % block  block % block % % % % %
Al 331 2* 138 bc10.16 a 7.79 ¢d 840 a 694 a 204 a 193 a 299 a 138 a 0 67 0 0 67
A2 321 b 137 ¢ 10.03 b 7.77 d 800 bc69.0 b 2.08 a 205 b 314 b 139 b 0 67 0 0 44
2 A3317 b 138 b 998 bc 7.82 bc 8.08 b 683 ¢ 2.15 b 2.07 b 32.1 bc140 ¢ 0 67 0 0 24
A4 312 ¢ 140 ab9.92 cd 7.86 ab 7.81 ¢ 678 d 225 ¢ 2.17 ¢ 326 ¢ 141 d O 67 0o 11 2
A5308 ¢ 141 a 9.89 d 790 a 7.15 d 67.6 ¢ 224 ¢ 232 d 328 ¢c 142 ¢ 0 67 0 69 0
A1 303 a 128 ¢ 972 a 753 ¢ 683 a 694 ¢ 204 a 193 a 299 a 138 a 0 0 o 11 0
A2 301 ab 129 bc9.69 a 758 ¢ 683 a 690 d 2.08 a 205 b 314 b 139 b 0 0 0 24 0
3 A3298 b 131 ab9.66 ab 7.63 b 6.61 a 683 ¢ 2.15 b 207 b 321 bc140 ¢ O 0 0 60 O
A4 291 ¢ 132 a 959 b 769 a 600 b 678 b 225 ¢ 2.17 ¢ 326 ¢ 141 d O 0 0 100 O
A5284 d 132 a 950 ¢ 771 a 540 ¢ 67.6 a 224 ¢ 232 d 328 c 142 ¢ 0 0 0 100 0
A1 292 a 125 ¢ 954 a 748 ¢ 685 a 60.1 b 255 a 228 a 382 a 147 a O 0 0 0 20
A2 286 b 124 d 943 b 745 d 658 b 603 a 264 ab242 b 397 b 149 b 0 0 0 0 2
4 A3 287 b 126 bc9.46 b 7.50 bc 6.69 ab59.8 ¢ 2.68 bc2.48 bc40.1 b 1.50 ¢ 0 0 0 0 2
A4 284 b 127 b 943 b 752 b 663 b 594 d 277 ¢ 256 ¢ 403 b 151 4 O 0 0 0 0
A5 285 b 129 a 946 b 7.61 a 626 c 593 e 2.70 bc2.71 d 403 b 152 ¢ O 0 0 78 0
Al 296 a 126 ¢ 960 a 749 d 679 a 656 b 250 ab2.24 a 328 a 144 a O 0 0 0 0
A2 296 a 127 bc9.60 a 751 ¢d690 a 658 a 254 b 230 ab333 a 145 b 0 0 0 0 0
5 A3294 a 127 ab9.58 ab 7.53 bc 6.87 a 653 ¢ 254 b 235 b 343 b 145 ¢ 0 0 0 0 0
A4 289 b 128 ab9.52 bc 755 b 645 b 648 d 251 ab2.49 ¢ 352 bc146 d O 0 0 0 0
A5283 ¢ 128 a 945 ¢ 759 a 573 ¢ 646 e 246 a 273 d 358 ¢ 147 e O 0 0 93 0
Al 301 a 127 b 970 a 753 b 699 a 676 a 232 a 2.16 a 31.8 a 143 a 0 0 0 0 18
A2 293 b 125 ¢ 958 bc 748 ¢ 6.65 ¢ 672 b 238 ab2.30 bc334 b 144 b O 0 0 0 2
6 A329 b 128 b 963 b 756 b 696 a 667 ¢ 236 ab226 b 33.6 bc1l46 ¢ 0 0 0 0 11
A4 294 b 130 a 961 b 761 a 689 ab664 d 239 ab2.33 ¢ 345 cd146 ¢ O 0 0 0 7
A5 288 ¢ 130 a 954 ¢ 7.64 a 6.73 bc66.0 e 242 b 236 ¢ 349 d 146 d O 0 0 0 0
ZuE'm'Z's'l.
Ymg+*CO,*dm?2-h.

*Different letters indicate significance at 5% level by Tukey's multiple range test.
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Fig. 1. The effects of the differences of the alternatives in A experiment
on the distributions of CDMPPFD (left) and ODMPPFD
(right) in the plot of four PSBs where the unit was pE-m?-s.
The abbreviations of the alternatives refer to Table 1.
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Table 5. The coefficients of correlation (r) between CDMPPFD,
ODMPPFD and other variables of all crown models
(n=225) from each experimental plot of the number of
PSBs in the experiment A. The abbreviations in the table
refer to Table 4.

Num. of CD-
MPPFD MPPFD MPN

PSBs

OD-

CD-

OD-
MPN

LAO

PNLES MCFNS MCFVD MNLBA PSLB

2

CDMPPFD 1.000*
ODMPPED 0.318
CDMPPFD 1.000
ODMPPED 0.212
CDMPPFD 1.000
ODMPPED 0.515
CDMPPFD 1.000
ODMPPED 0.543
CDMPPFD 1.000
ODMPPED 0.379

0.318
1.000
0.212
1.000
0.515
1.000
0.543
1.000
0.379
1.000

0.980
0.486
0.966
0.447
0.981
0.652
0.983
0.671
0.979
0.537

0.178
0.984
0.061
0.984
0.471
0.994
0.315
0.962
0.288
0.989

0.840
0.205
0.837

-0.145

0.802
0.255
0.900
0.292
0.848
0.673

-0.841
-0.509
-0.458
0.071

-0.810
-0.383
-0.847
-0.524
-0.760
-0.237

-0.726
-0.117
-0.283
0.423
-0.487
-0.149
-0.243
-0.465
-0.583
-0.390

-0.805
-0.094
-0.461

0.408

-0.544

0.154

-0.727

0.003

-0.767
-0.289

-0.632

0.383

-0.593

0.525

-0.263

0.531

-0.519

0.283

-0.431

0.453

0.637

-0.293

0.559

-0.469

0.238

-0.453

0.508

-0.193

0.461

-0.508

“ Significance at 0.1 % level, 1% level or 5 % level if r > 0.4816, r>0.3922 or r > 0.3044, respectively.
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Table 6. The effects of direction in which the trunk inclines on the means of CDMPPFD, ODMPPFD, CDMPN, ODMPN, LAO, PSLB, MCFNS,
MCFVD, PNLES and MNLBA and that on the proportion which did not satisfy the five conditions in L experiment. The explanations of the
table refer to Table 4. n=45.

Num. Ab.Mean Mean Mean Mean  Mean Mean Mean Mean Mean  Mean TH EWW SNW NLBNLB

of CDM- ODM- CDM- ODM- LAO PSLB  MCF- MCF- PNL- MNL- >350>400 >400 <590>722
PSBs PPFD PPFD PN PN NS VD ES BA cm cm cm
Unit Unitl” Unitl  Unit2” Unit2 m’ % block block % block % % % % %
L1 327 p* 135 ¢ 10.12 bc 7.72 bc 809 a 667 d 230 ¢ 2.09 a 32.1 abl45 ¢ O 0 67 2 20
L2 333 a 135 ¢ 1020 a 7.72 bc 808 a 67.1 ab 224 abc2.08 a 31.7 a 143 a 0 38 0 62 0
L3 331 a 135 ¢ 10.16 ab 7.72 bc 803 a 672 a 214 a 2.09 a 321 abl143 ab 0 67 O 2 20
2 L4325 b 135 ¢ 10.08 ¢d 7.71 ¢ 7.92 ab 67.1 ab 2.25 bc 2.12 ab 324 ab 144 cd 0 0 36 18 2
L5 319 ¢ 135 ¢ 10.01 de 7.72 bc 7.89 ab 67.1 abc2.34 ¢ 2.12 ab 324 ab144 d O 0 67 0 24
L6 312 d 137 ab 991 f 7.80 a 7.66 ¢ 67.0 bc 233 ¢ 218 b 329 b 144 d 0 38 0 0 o0
L7 316 ¢ 138 a 996 ef 7.83 a 793 ab 66.9 bcd2.16 ab 2.11 ab 325 abl144 cd 0 67 O 0 24
L8 319 ¢ 136 bc 10.02 de 7.75 b 7.82 bc 66.9 cd 226 bc 2.14 ab 32.5 ab 143 bc 0 0 38 13 0
L1 308 a 129 abc9.80 a 757 b 680 a 602 b 263 a 258 a 373 a 159 d 0 0 0 49 0
L2 308 a 128 ¢ 978 a 754 b 680 a 609 a 266 a 255 a 378 a 156 ¢ O 0 0 44 0
L3 306 ab 129 bc 977 a 756 b 679 a 609 a 266 a 258 a 374 a 155 b 0 0 0 49 0
3 L4300 cdl128 ¢ 9.67 bc 756 b 672 a 609 a 268 a 258 a 38.1 a 1.55 b 0 0 0 44 0
L5 297 de 130 ab 9.65 bc 762 a 6.61 a 608 a 265 a 262 a 376 a 154 a 0 0 0 60 O
L6 294 ¢ 130 ab 959 ¢ 7.62 a 665 a 608 a 268 a 259 a 381 a 1.54 a 0 0 0 49 0
L7 297 de131 a 9.65 bc 763 a 661 a 608 a 266 a 263 a 376 a 154 a 0 0 0 60 O
L8 303 bc 129 abc9.71 ab 7.57 b 671 a 608 a 265 a 258 a 379 a 154 a 0 0 0 44 0
L1 297 a 124 bc 9.60 a 745 cd6.75 a 580 b 270 ab 247 a 400 a 152 ¢ O 0 0 0 4
L2 297 a 124 ¢ 958 ab 743 d 670 a 583 a 278 ab 251 a 40.1 a 152 d O 0 0 0 0
L3 293 ab 125 bc 9.54 ab 7.46 c¢d6.74 a 583 a 267 a 247 a 402 a 152 ¢ O 0 0 0 4
4 L4 287 ¢ 125 abc9.45 c¢d 747 bc6.69 a 583 a 271 ab 2.51 a 40.1 a 1.52 bc O 0 0 0 o0
L5 281 e 126 a 937 de 7.52 a 663 a 583 a 275 ab 249 a 404 a 152 b 0 0 0 0 4
L6 281 del26 a 937 e 752 a 664 a 583 a 279 b 252 a 402 a 151 a O 0 0 0 o0
L7 286 cd 126 ab 9.44 de 7.50 ab 6.65 a 583 a 267 a 249 a 403 a 151 a O 0 0 0 4
L8 292 b 124 ¢ 9.52 bc 745 c¢d6.65 a 583 a 271 ab 2.52 a 40.1 a 151 a 0 0 0 0 0
L1298 a 127 a 9.64 a 751 b 697 a 633 b 250 a 232 a 339 a 145 a 0 0 0 0 0
L2 296 ab 127 a 960 a 7.52 ab 6.87 ab 64.1 a 248 a 233 ab 340 a 146 de 0 0 0 0 0
L3 292 bc128 a 9.55 abc7.55 a 699 a 642 a 250 a 231 a 339 a 146 ¢ O 0 0 0 0
5 L4287 ¢ 128 a 949 bc 7.54 ab6.78 ab 642 a 252 a 235 ab 342 a 146 d 0 0 0 0 o0
L5 287 ¢ 128 a 949 be 7.54 ab6.89 ab 642 a 252 a 234 ab 341 a 146 ¢ O 0 0 0 o0
L6 287 ¢ 127 a 947 ¢ 753 ab6.66 b 642 a 253 a 238 b 345 a 146 bc 0 0 0 0 0
L7 294 ab 127 a 9.58 ab 7.53 ab 6.86 ab 64.1 a 253 a 235 ab 342 a 145 b 0 0 0 0 o0
L8 296 ab 127 a 9.60 a 751 b 676 ab 64.1 a 252 a 236 ab 342 a 146 b 0 0 0 0 0
L1 301 a 128 a 9.70 a 7.54 ab 6.86 ab 643 ¢ 243 bc 2.27 ab 33.6 ab146 a O 0 0 0 9
L2 301 ab 128 a 9.68 ab 7.53 ab 6.89 a 64.8 bc 240 ab 2.30 abc 33.8 ab147 d 0 0 0 0 9
L3 296 bc128 a 9.63 ab 7.54 ab 693 a 649 ab 234 a 225 a 333 a 146 cd O 0 0 0 11
6 14290 d 128 a 953 cd 7.56 a 6.80 abc 64.9 a 240 ab 2.33 bcd 339 ab 146 bc 0 0 0 0o 7
L5 284 ef 128 a 945 ef 7.56 a 6.66 bcd64.9 ab 252 d 2.35 cde 342 ab 146 ab 0 0 0 0 o0
L6 283 f 127 a 943 f 7.55 ab6.56 d 64.8 bcd2.50 cd 241 ¢ 345 b 146 ab 0 0 0 0 0
L7 288 de 127 a 9.51 de 7.53 ab6.58 d 64.7 ¢d 245 bed2.36 cde 344 b 146 bec 0 0 0 0 0
L8 295 ¢ 127 a 9.60 bc 7.52 b 6.62 cd 646 d 246 bcd2.39 de 344 b 147 d 0 0 0 0 0
ZHE.m»Z.S»I.

Ymg*CO,*dm?+hL.
*Different letters indicate significance at 5% level by Tukey's multiple range test.

Table 7. The cefficients of correlation (r) between CDMPPFD,

140 ODMPPFD and other variables of all crown models
(n=360) from each experimental plot of the number of

PSBs in the experiment L. The abbreviations in the table

130 ;s RN
i ‘ i l ‘ l i l refer to Table 4.

330

310

H
L
290 !
l Num. of CD- OD- CD- OD- LAO PNLES MCFNS MCFVDMNLBA PSLB
270 * . PBS MPPFD MPPFD MPN MPN
2 CDMPPFD 1.000° 0304 0980 0.192 0.768 -0.657 -0473 -0.577 -0226 0222
250 110 ODMPPFD 0304 1.000 0452 0988 0.505 -0.709 -0.388 -0.386 -0.065 0.095
L1L2 L34 L5 L6 L7 LB L1 L2 L3 L4 L5 L6 L7 L8 3 CDMPPFD 1.000 0596 0.986 0.520 0.649 -0.769 -0.588 -0.571 0338 -0.012
ODMPPFD 0596  1.000 0711 0.992 0.389 -0.856 -0.628 -0369 -0.117 0.062
. . L. . 4 CDMPPFD 1.000 0430 0992 0297 0725 -0.631 -0.526 -0.423 0317 -0.048
Fig. 2. The effects of the differences of the alternatives in L experiment ODMPPFD 0430  1.000 0.523 0.983 0.680 -0.722 -0.544 -0329 -0.138 0.135
st bt : S CDMPPFD 1.000 0785 0.995 0.708 0.880 -0.765 -0.524 -0.666 -0.060 -0.074
on the distributions of CDMPPFD (left) gnd ODMPPFD (right) ODMPPFD 0785 1.000 0829 0.989 0.891 -0.843 -0.570 -0.681 0.100 0.171
in the plot of four PSBs where the unit was pE-m?s'. The 6 CDMPPFD 1.000 0628 0995 0.476 0.806 -0.593 -0.520 -0.670 0213 -0.129
abbreviations of the alternatives refer to Table 1. ODMPPFD 0628 1.000 0685 0.975 0.813 -0.717 -0.433 -0.620 0.059 0.125
 Significance at 0.1 % level, 1% level or 5 % level if t > 0.4816, r>0.3922 or r > 0.3044,
respectively.

CDMPPFD
ODMPPFD
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Table 8. The effects of trunk length on the means of CDMPPFD, ODMPPFD, CDMPN, ODMPN, LAO, PSLB, MCFNS, MCFVD, PNLES and
MNLBA and that on the proportion which did not satisfy the five onditions in C experiment. The explanations of the table refer to Table 4.

n=45.
Num. Ab. Mean Mean  Mean Mean Mean Mean Mean Mean Mean Mean TH EWW SNW NLB NLB
of CDM- ODM- CDM- ODM- LAO PSLB MCF- MCF- PNL- MNL- >350 >400 >400 <590 >722
PSBs PPFD PPFD PN PN NS VD ES BA cm cm cm
Unit Unitl®  Unitl  Unit2” Unit2 m? % block block % block % % % % %
Cl 330 p* 137 d 1013 e 7.76 d 838 a 665 g2.14 d 198 ¢ 327 ¢ 140 g O 67 0 0 44
C2330 b 138 d 10.16 de 7.80 d 840 a 67.6 f 2.04 ¢ 193 bc302 d 1.39 f 0 67 0 0 67
C3 333 ab 140 ¢ 1022 cd 7.85 ¢ 840 a 69.1 ¢ 1.99 abc1.89 ab27.2 ¢ 138 ¢ 0 67 0 0 76
2 C4 334 ab 142 b 1028 bc 790 b 835 a 70.6 d 1.95 abc1.85 a 244 b 137 d 0 67 0 0 78
C5 334 ab 143 ab 10.31 ab 794 a 830 a 72.1 ¢ 190 a 184 a 21.8 a 1.36 ¢ 13 67 0 0 80
C6 335 a 144 a 1034 ab 796 a 833 a 734 b 1.92 ab 1.82 a 209 a 136 b 100 67 0 0 80
C7 337 a 144 a 1036 a 795 a 835 a 744 a 1.99 bc 1.84 a 21.2 a 1.35 a 100 67 0 0 69
Cl 309 abc 130 b 9.78 cd 7.57 ¢ 6.73 a 594 g 2.72 de 2.63 ¢ 394 f 1.59 g 0 0 0 80 0
C2304 ¢ 127 ¢ 970 d 752 d 6.83 a598 f 275 ¢ 2.58 de39.1 f 155 f 0 0 0 36 0
C3304 ¢ 128 ¢ 972 d 753 cd6.83 a605 ¢ 266 d 250 d 371 ¢ 1.55 ¢ O 0 0 110
3 C4 306 bc 129 bc 979 c¢d 757 ¢ 6.82 a61.7 d 253 ¢ 234 ¢ 332 d153 d 0 0 0 4 0
C5 308 abc 130 b 987 bc 7.63 b 6.81 a 633 ¢ 243 b 223 b 297 ¢ 1.51 ¢ O 0 0 0 0
C6 311 ab 133 a 994 ab 7.69 a 6.78 a 64.8 b 2.33 a 2.15 ab26.8 b 1.50 b 0 0 0 0 0
C7 313 a 133 a 999 a 772 a 6.79 a 663 a 231 a 2.12 a 253 a 148 a 82 0 0 0 4
Cl 299 ab 126 d 9.60 bc 748 d 6.81 a 555 f 297 ¢ 263 e¢ 435 f 1.58 g 0 0 0 31 0
C2292 ¢ 124 e 949 d 742 e 6.89 a554 f 297 ¢ 257 e 434 f 155 f 0 0 0 7 2
C3291 ¢ 124 e 949 d 743 e 687 a56.0 ¢ 278 d 245 d 415 ¢ 154 ¢ O 0 0 0 4
4 C4292 ¢ 125 d 954 cd748 d 6.84 a 569 d256 ¢ 228 ¢ 382 d 153 d 0 0 0 0 20
C5295 bc 127 ¢ 962 b 754 ¢ 681 a582 ¢c240 b 217 b 347 ¢ 151 ¢ O 0 0 0 36
C6 298 ab 129 b 970 a 7.61 b 6.76 a 59.7 b 223 a 204 a 31.1 b 149 b 0 0 0 0 71
C7300 a 131 a 976 a 7.65 a 6.72 a 613 a 214 a 200 a 289 a 147 a 67 0 0 0 91
Cl 305 a 130 a 971 a 757 a 673 a59.9 ¢ 271 ¢ 262 ¢ 392 ¢ 156 g 0 0 0 91 0
C2 296 bed 126 cd 9.55 c¢d 747 cd 6.84 a 59.7 f 277 e 256 de399 ¢ 1.55 f 0 0 0 24 0
C3293 d 124 e 950 d 743 e 6.83 a59.6 £ 270 e 249 d 388 ¢ 1.54 ¢ O 0 0 0 0
5 C4 295 cd 125 de 955 c¢d 745 de 6.81 a 60.1 d 258 d 236 ¢ 357 d 152 d 0 0 0 0 0
C5 297 bed 126 cd 961 bc 749 ¢ 6.78 a 61.2 ¢ 250 ¢ 224 b 327 ¢ 151 ¢ O 0 0 0 0
C6 299 abc 127 bc 9.68 ab 7.54 b 6.74 a 62.5 b 233 b 2.15 ab30.0 b 149 b 0 0 0 0 9
C7 301 ab 128 b 973 a 7.57 ab 6.69 a 63.7 a 225 a 2.09 a 28.7 a 148 a 33 0 0 0 38
Cl 307 a 130 a 9.75 a 757 a 698 a59.5 f 262 d 254 ¢ 391 e 1.56 g 0 0 0 71 0
C2 299 bed 127 ¢cd 960 cd 749 ¢ 7.10 a 59.8 ¢ 2.73 ¢ 246 de39.6 ¢ 1.54 £ 0 0 0 13 0
C329 d 125 e 956 d 745 d 7.08 a59.9 e 2.67 de 246 d 38.6 ¢ 1.54 ¢ O 0 0 0 0
6 C4 298 cd 126 de 9.60 «cd 747 cd7.07 a 603 d 253 ¢ 234 ¢ 366 d 153 d 0 0 0 0 0
C5 299 bed 126 ¢de9.65 bc 7.50 ¢ 7.04 a 61.2 ¢ 241 b 223 b 341 ¢ 151 ¢ O 0 0 0 7
C6 301 bc 127 bc 970 ab 753 b 699 a 622 b 231 a 215 a 31.8 b 150 b 0 0 0 0 18
C7 303 ab 128 b 975 a 757 a 694 a 632 a 225 a 211 a 302 a 149 a 0 0 0 0 44
ZuE'm'2's'1.

Ymg+*CO,-dm2-h"!.,

*Different letters indicate significance at 5% level by Tukey's multiple range test.
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Fig. 3. The effects of the differences of the alternatives in C experiment
on the distributions of CDMPPFD (left) and ODMPPFD (right)
in the plot of four PSBs where the unit was pE-m?s?'. The
abbreviations of the alternatives refer to Table 1.
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Table 9. The coefficients of correlation (r) between CDMPPFD,
ODMPPFD and other variables of all crown models
(n=315) from each experimental plot of the number of
PSBs in the experiment C. The abbreviations in the table

refer to Table 4.

Num. of
PBS

CD-  OD-

CD-

MPPFD MPPFD MPN

OD-
MPN

LAO PNLES MCFNS MCFVD MNLBA PSLB

2 CDMPPFD 1.000° 0.820
ODMPPFD 0.820  1.000
3 CDMPPFD 1.000 0.900
ODMPPFD 0.900 1.000
4 CDMPPFD 1.000 0.708
ODMPPFD 0.708 1.000
5 CDMPPFD 1.000 0912
ODMPPFD 0912 1.000
6 CDMPPFD 1.000 0.929
ODMPPFD 0.929 1.000

0.940
0.954
0.953
0.970
0.934
0.896
0.974
0.931
0.976
0.930

0.756
0.991
0.831
0.981
0.647
0.991
0.839
0.971
0.902
0.975

0.829
0.509
0.772
0.511
0.750
0.311
0.800
0.631
0.751
0.561

-0.542
-0.857
-0.517
-0.756
-0.416
-0.827
-0.413
-0.396
-0.350
-0.344

-0.476
-0.566
-0.549
-0.716
-0.336
-0.771
-0.358
-0.402
-0.357
-0.361

-0.602
-0.603
-0.504
-0.606
-0.305
-0.707
-0.393
-0.359
-0.414
-0.322

-0.336
-0.697
-0.249
-0.486
-0.160
-0.639
-0.060
-0.052
-0.033
-0.013

0.348
0.715
0.315
0.589
0.289
0.786
0.206
0.283
0.137
0.147

# Significance at 0.1 % level, 1% level or 5 % level if r >0.4816, r>0.3922 orr > 0.3044, respectively
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Table 10. The effects of distribution patterns of generation interval of PSB on the means of COMPPFD, ODMPPFD, CDMPN, ODMPN, LAO, PSLB,
MCFNS, MCFVD, PNLES and MNLBA and that on the proportion which did not satisfy the five conditions in E experiment. The

explanations of the table refer to Table 4. n=45.

Num. Ab. Mean Mean Mean Mean Mean Mean Mean Mean Mean  Mean TH EWW SNW NLB NLB
of CDM- ODM- CDM- ODM- LAO PSLB MCF- MCF- PNL- MNL- >350 >400 >400 <590 >722
PSBs PPFD PPFD PN PN NS VD ES BA cm  cm cm
Unit Unitl* Unitl Unit2”  Unit2 m’ % block  block % block % % % % %
2 331 138 10.17 7.80 8.41 69.4 2.04 1.93 29.9 1.38 0 0 0 11 0
El 303 2128 a 972 a 753 a 683 ¢ 61.7 ¢ 267 a 250 a 37.1 a 154 d O 0 0 11 0
E2 305 a 127 a 973 a 752 a 813 b 623 b 264 a 249 a 37.1 a 153 ¢ 0 0 0 13 0
3 E3306 a 127 a 975 a 752 a 840 a 623 b 264 a 246 a 37.1 a 152 b 0 0 0 16 0
E4 303 a 128 a 971 a 753 a 838 ab624 b 265 a 249 a 368 a 152 a O 0 0 11 0
E5 302 a 128 a 971 a 755 a 840 a 62.6 a 264 a 248 a 364 a 152 a 0 0 0 13 0
El 292 a 125 ab 9.54 a 7.48 bc6.85 a 60.1 b 2.55 ab2.28 a 382 bc147 a 0 0 0 0 20
E2 294 a 125 b 955 a 746 c¢cd6.85 a 60.1 b 257 ab230 a 389 cd147 b O 0 0 0 18
4 E3294 a 124 b 954 a 745 d 686 a 598 d 261 b 231 a 396 d 148 b 0 0 0 0 9
E4 292 a 126 ab 9.54 a 7.49 ab 6.84 a 59.9 ¢ 2.55 ab2.27 a 375 ab148 b 0 0 0 0o 22
ES5 2901 a 126 a 954 a 752 a 683 a 60.5 a 248 a 224 a 366 a 147 b 0 0 0 0 27
El 296 a 126 abc 9.60 a 7.49 bc 6.79 a 65.6 a 2.50 bc2.24 a 328 a 144 a 0 0 0 0 0
E2 298 a 126 bc 9.62 a 7.47 ¢d6.79 a 655 a 250 bc224 a 341 b 144 a 0 0 0 0 0
5 E3 298 a 125 ¢ 961 a 745 d 679 a 649 b 252 ¢ 225 a 349 b 144 a 0 0 0 0 0
E4 297 a 127 ab 9.62 a 751 ab6.79 a 650 b 244 ab224 a 323 a 144 a O 0 0 0 0
E5 295 a 127 a 9.61 a 753 a 677 a 655 a 238 a 221 a 320 a 144 a 0 0 0 0 2
El 301 a 127 bc 970 a 7.53 bc 699 a 67.6 a 232 ab2.16 a 31.8 a 143 a 0 0 0 0 18
E2 302 a 126 cd 970 a 7.50 ¢cd 6.99 a 673 b 236 bc2.18 a 329 b 144 b 0 0 0 0o 22
6 E3302 a 126 d 9.69 a 749 d 7.0l a 66.6 d 239 ¢ 220 a 343 ¢ 145 d 0 0 0 0 11
E4 300 a 128 ab 9.69 a 7.55 ab6.99 a 66.6 d 230 ab2.14 a 31.1 a 144 cd O 0 0 0 27
ES5 298 a 129 a 9.68 a 758 a 699 a 67.1 ¢ 228 a 2.15 a 314 a 144 ¢ 0 0 0 0 24
XHE'm'2'S'1.
Ymg*CO,*dm2+h-l.

“Different letters indicate significance at 5% level by Tukey's multiple range test.
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Fig. 4. The effects of the differences of the alternatives in E experiment
on the distributions of COMPPFD (left) and ODMPPFED (right)
in the plot of four PSBs where the unit was pE-m?s?'. The
abbreviations of the alternatives refer to Table 2.
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Table 11. The coefficients of correlation (r) between CDMPPFD,
ODMPPFD and other variables of all crown models (n=225)
from each experimental plot of the number of PSBs in the
experiment E. The abbreviations in the table refer to Table 4.

Num. of CD- OD- CD- OD- LAO PNLES MCFNS MCFVD MNLBA PSLB
PBS MPPFD MPPFD_MPN MPN

2 CDMPPFD 1.000" 0.938 0.989 0.904 00910 -0.819 -0.593 -0.721 -0.072 0.161

ODMPPFD 0.938  1.000 0.971 0.991 0811 -0.864 -0.513 -0.588 -0.057 0.151

3 CDMPPFD 1.000 0918 0.995 0.903 0.197 -0.804 -0.769 -0.689 -0.130 0.144

ODMPPFD 0.918  1.000 0.950 0.997 0.112 -0.886 -0.728 -0.477 -0.130 0.185

4 CDMPPFD 1.000 0.830 0.989 0.767 0.967 -0.661 -0.541 -0.476 0.083 0.118

ODMPPFD 0.830  1.000 0.890 0.987 0.854 -0.781 -0.631 -0.604 0.018 0.271

5 CDMPPFD 1.000 0.858 0.993 0.744 00973 -0.745 -0.499 -0.759 -0.126 0.064

ODMPPFD 0.858 1.000 0.906 0.978 0.870 -0.868 -0.748 -0.811 -0.140 0.163

6 CDMPPFD 1.000 0.775 0.991 0.726 0.953 -0.512 -0.465 -0.711 -0.120 0.070

ODMPPFD 0.775 1.000 0.836 0.993 0.817 -0.840 -0.682 -0.770 -0.064 0.054

7 Significance at 0.1 % level, 1% level or 5 % level if r >0.4816, r>0.3922 or r > 0.3044, respectively.
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Table 12. The effects of distribution patterns of PBS length on the means of COMPPFD, ODMPPFD, CDMPN, ODMPN, LAO, PSLB, MCFNS,
MCFVD, PNLES and MNLBA and that on the proportion which did not satisfy the five conditions in H experiment. The explanations of the
table refer to Table 4. n=45.

Num. Ab. Mean Mean Mean Mean Mean Mean Mean Mean Mean  Mean TH EWWSNWNLB NLB
of CDM- ODM- CDM- ODM- LAO PSLB MCF- MCF- PNL- MNL- >350 >400 >400<590 >722
PSBs PPFD PPFD PN PN NS VD ES BA cm  cm  cm
Unit Unitl®  Unitl Unit2*  Unit2 m’ % block block % block % % % % %
HI 303 4* 129 ¢ 972 ¢ 758 d 672 ¢ 625 ¢ 233 ¢ 235 ¢ 377 ¢ 153 d 0 0 0 33 40
H2 314 b 132 b 989 b 765 bc750b 624 ¢ 224 b 214 b 357 b 1.50 ¢ 0 0 0 20 47
2 H3330 a 138 a 10.15 a 7.80 a 835 a 642 b 200 a 194 a 303 a 146 b 0 67 0 0 78
H4 312 be 131 b 985 b 7.63 cd744 b 651 a 229 bc 225 bec 352 b 145 a 0 0 0 2 7
H5309 ¢ 133 b 98 b 769 b 732 b 650 a 230 bc 2.26 bc 344 b 145 ab 0 0 0 4 4
HI 296 bc 126 a 959 ¢ 750 a 597 d 614 ab259 ab 2.67 ¢ 381 abl156 b 0 0 0 82 0
H2295 ¢ 126 a 959 ¢ 750 a 597 d 61.1 d 259 a 267 ¢ 382 abl56 b 0 0 0 82 0
H3 298 bc 127 a 9.63 bc 7.51 a 6.23 cd 61.1 cd 2.63 abc2.59 bc 38.0 ab1.57 b 0 0 0 62 0
3 H4304 a 128 a 973 a 753 a 683 a 613 bc2.67 bc 250 a 370 a 156 b 0 0 0 11 0
HS 297 be 126 a 9.60 bec 7.50 a 6.49 bc 61.5 ab2.68 ¢ 2.56 ab 390 b 155 a 0 0 0 38 0
H6 300 ab 126 a 9.68 ab 7.51 a 6.53 ab 61.5 ab 2.65 abc2.52 ab 374 a 155 a 0 0 0 31 0
H7 298 be 127 a  9.63 bc 7.52 a 6.59 ab 61.6 a 267 ¢ 2.53 ab 376 a 155 a 0 0 0 36 0
HI 290 d 124 d 950 ¢ 745 ¢ 655 ¢ 61.7 f 251 bc 223 bed366 b 144 b 0 0 0 0 4
H2 294 bed 125 cd 9.59 be 748 bec 6.77 bc 620 ¢ 242 b 216 b 361 b 144 b 0 0 0 0 38
H3 309 a 129 a 9.83 758 a 732 a 628 d 220 a 202 a 335 a 143 a O 0 0 0 98
4 H4 292 cd 125 bed9.54 ¢ 748 bc 6.85 b 63.0 bc2.57 ¢ 229 cd 381 ¢ 143 a O 0 0 0 20
HS 297 be 126 bc 965 b 751 b 6.72 bc 629 cd242 b 220 bc 345 a 144 b O 0 0 0 33
H6 292 cd 127 b 955 ¢ 751 b 6.73 bc 63.0 ab2.55 ¢ 232 d 363 b 145 ¢ 0 0 0 0 22
H7 298 b 126 bc 9.66 b 751 b 6.75 bc63.1 a 241 b 218 b 344 a 145 d 0 0 0 0 49
H1 281 d 123 ¢ 940 e 744 ¢ 591 ¢ 61.7 f 251 bc 223 bed36.6 b 144 b 0 0 0 0 0
H2292 ¢ 126 d 957 d 749 d 657 b 620 ¢ 242 b 216 b 361 b 144 b 0 0 0 0 0
H3 317 a 133 a 996 ab 7.65 a 7.50 a 628 d 220 a 202 a 335a 143 a O 0 0 0 91
5 H4 313 ab 130 b 986 bc 758 b 7.64 a 63.0 bc2.57 ¢ 229 cd 381 ¢ 143 a 0 0 0 0 78
H5308 b 128 ¢ 981 ¢ 754 ¢ 687 b 629 ¢cd242 b 220 bc 345 a 144 b O 0 0 0 11
H6 297 ¢ 126 d 961 d 749 d 679 b 63.0 ab2.55 ¢ 232 d 363 b 145 ¢ 0 0 0 0 0
H7 320 a 130 b 999 a 761 b 751 a 63.1 a 241 b 218 b 344 a 145 d 0 0 0 0 91
H1 302 d 128 b 976 ¢ 756 b 6.14 d 688 g 247 d 225 e 303 c 142 g O 0 0 0 0
H2 309 ¢ 128 b 985 bc 757 b 676 ¢ 689 f 243 d 212 d 298 ¢ 141 f O 0 0 0 2
H3 329 a 133 a 10.14 a 7.67 a 787 a 696 ¢ 2.12 ¢ 193 ¢ 275 b 140 ¢ 13 0 0 0 69
6 H4316 b 132 a 995 b 765 a 749 b 702 d 195 ab 183 b 281 b 138 d 0 0 0 0 100
H5 324 a 132 a 10.08 a 7.66 a 742 b 70.7 ¢ 196 ab 1.83 b 260 a 1.37 ¢ 53 0 0 0 100
H6 317 b 132 a 995 b 763 a 742 b 710 b 199 b 187 b 276 b 136 b 0 0 0 0 100
H7 324 a 132 a 1009 a 7.67 a 739 b 713 a 190 a 176 a 257 a 135 a 53 0 0 0 100
ZuE'm'z's'l.
Ymg+*CO,-dm?-h-l.

XDifferent letters indicate significance at 5% level by Tukey's multiple range test.
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Fig. 5. The effects of the differences of the alternatives in H experiment
on the distributions of CDMPPFD (left) and ODMPPFD (right)
in the plot of four PSBs where the unit was pE-m?'s". The
abbreviations of the alternatives refer to Table 2.
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Table 13. The coefficients of correlation (r) between CDMPPFD,
ODMPPFD and other variables of all crown models
(n=315) from each experimental plot of the number of
PSBs in the experiment H. The abbreviations in the table
refer to Table 4. n=225 in the cases of 2 PSBs.

Num. of
PBS

CD-  OD-

CD-  OD-

MPPFD MPPFD MPN  MPN

LAO

PNLES MCFNS MCFVD MNLBA PSLB

2 CDMPPFD 1,000 0.897
ODMPPFD 0.897  1.000
3 CDMPPFD 1.000 0.831
ODMPPFD 0.831  1.000
4 CDMPPFD 1.000 0.928
ODMPPFD 0.928  1.000
5 CDMPPFD 1.000 0.952
ODMPPFD 0.952  1.000
6 CDMPPFD 1.000 0.921
ODMPPFD 0.921 1.000

0.983  0.881
0.958 0.994
0.989  0.834
0.889  0.995
0.997 0.928
0.937 0.995
0.997 0.933
0.957 0.992
0.996  0.919
0.920  0.988

0.548
0.218
0.575
0.135
0.919
0.888
0.955
0.918
0.935
0.893

-0.842
-0.936
-0.606
-0.833
-0.813
-0.743
-0.510
-0.555
-0.841
-0.831

-0.771
-0.658
-0.608
-0.664
-0.686
-0.609
-0.459
-0.560
-0.551
-0.646

-0.335
0.029
-0.472
-0.043
-0.615
-0.517
-0.370
-0.489
-0.698
-0.707

-0.254
-0.179
-0.006
0.092
-0.033
0.056
0.112
-0.002
-0.452
-0.482

0.252
0.287
0.139
0.166
0.251
0.355
0.640
0.559
0.445
0.488

Z Significance at 0.1 % level, 1% level or 5 % level if r > 0.4816, r>0.3922 or r > 0.3044, respectively.
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Table 14. The effects of the central angles of the 1st PBS on the means of CDMPPFD, ODMPPFD, CDMPN, ODMPN, LAO, PSLB, MCFNS,
MCFVD, PNLES and MNLBA and that on the proportion which did not satisfy the five conditions in F experiment. The explanations of the
table refer to Table 4. n=45.

Num. Ab. Mean Mean  Mean Mean Mean Mean Mean Mean Mean Mean TH EWWSNWNLBNLB
of CDM- ODM- CDM- ODM- LAO PSLB MCF- MCF- PNL- MNL- >350 >400 >400<590>722

PSBs PPFD PPFD PN PN NS VD ES BA cm  cm  cm

Unit Unitl”* Unitl  Unit2” Unit2 m % block  block % block % % % % %
F1 330 ab*138 ab 10.15 ab 7.79 ab 839 a 69.2 ¢ 201 a 193 a 302 a 138 d 0 67 0 0 78

F2 329 ab 138 ab 10.14 ab 7.79 ab 838 a 694 a 201 a 194 a 303 a 138 abc 0 67 0 0 78

F3 331 ab 136 b 10.17 ab 7.75 b 838 a 694 a 207 a 192 a 302 a 138 a 0 0 67 0 78

2 F4 327 b 137 ab 10.12 b 7.77 ab 838 a 695 a 2.07 a 193 a 303 a 138 ¢cd O 0 67 0 78
F5 333 a 138 ab 1021 a 7.77 ab 841 a 694 a 203 a 192 a 30.6 a 138 becd O 0 42 0 78

F6 333 a 138 ab 1021 a 7.78 ab 841 a 693 b 203 a 191 a 30.7 a 138 abc 0 42 0 0 78

F7 334 a 138 ab 1021 a 7.79 ab 840 a 69.2 bc 2.03 a 193 a 30.8 a 138 abc 0 42 0 0 78

F8 329 ab 139 a 10.15 ab 7.80 a 837 a 69.1 ¢ 203 a 193 a 30.6 a 138 ab 0 0 42 0 78

F1 303 a 128 ¢ 972 a 753 ¢ 683 a 61.7d 267 a 250 a 37.1 a 154 ¢ 0 0 0o 11 0

F2 295 b 130 ab 9.61 bc 7.61 ab 6.84 a 623 ¢ 267 a 250 a 37.0 a 153 d 0 0 0 11 0

F3 305 a 128 bc 9.75 a 754 ¢ 683 a 625 ab 263 a 249 a 37.0 a 153 d 0 0 0o 11 0

3 F4 293 b 130 ab 958 ¢ 7.61 ab 6.83 a 625 a 263 a 250 a 37.1 a 1.52 ¢ 0 0 0o 11 0
F5 307 a 128 bc 9.78 a 754 ¢ 681 a 625 ab 262 a 251 a 367 a 152 bc 0 0 0 18 0
F6 302 a 129 abc 9.71 ab 7.56 bc 6.80 a 62.5 ab 2.61 a 250 a 368 a 152 b 0 0 0 18 0

F7 302 a 129 abc 9.71 ab 7.56 bc 6.80 a 62.5 ab 2.61 a 251 a 368 a 152 b 0 0 0 18 0

F8 293 b 131 a 959 ¢ 763 a 680 a 624 b 261 a 250 a 367 a 151 a 0 0 0 18 0

F1 292 b 125 bc 9.54 ab 748 cd 6.85 a 60.1 ¢ 255 a 228 a 382 a 147 b 0 0 0 0 20
F2 286 ¢ 126 ab 946 bc 7.52 bc 682 a 605 b 256 a 229 a 38.1 a 147 a 0 0 0 0 18

F3 298 a 124 ¢ 962 a 745 d 685 a 60.6 a 255 a 228 a 380 a 147 b 0 0 0 0 20

4 F4 280 d 128 a 939 ¢ 7.56 ab 6.82 a 606 a 2.56 a 230 a 382 a 147 ¢ 0 0 0 0 18
F5 298 a 125 ¢ 962 a 746 d 690 a 60.6 a 258 a 235 a 385 a 148 d 0 0 0 0 16
F6 295 ab 125 bc 9.58 a 748 cd 691 a 60.6 a 257 a 235 a 38.7 a 148 ¢ 0 0 0 0 16

F7 295 ab 125 bc 9.58 a 749 cd 691 a 60.6 a 257 a 235 a 387 a 149 f 0 0 0 0 16

F8 282 c¢d 128 a 941 ¢ 7.56 a 690 a 60.6 a 259 a 236 a 386 a 149 f 0 0 0 0 16

F1 296 a 126 ¢ 9.60 ab 749 d 6.79 a 656 f 250 a 224 a 612 d 144 d 0 0 0 0 0
F2 284 bc 129 a 946 cd 759 a 681 a 660 e 250 a 224 a 719 b 143 b 0 0 0 0 0

F3 295 a 126 bc 9.60 ab 7.50 cd 6.79 a 66.1 d 246 a 224 a 625 d 143 ab 0 0 0 0 0

5 F4 284 be 127 bc 944 cd 7.53 bc 6.81 a 66.1 d 246 a 223 a 729 ab 143 a 0 0 0 0 0
F5 298 a 126 bc 9.64 a 750 cd 673 a 662 ¢ 250 a 229 a 622 d 143 a 0 0 0 0 0

F6 289 b 128 ab 9.53 bc 7.56 ab 6.75 a 663 b 248 a 229 a 663 ¢ 143 b 0 0 0 0 0

F7 289 b 128 ab 9.52 bcd7.55 ab 6.75 a 664 ab 248 a 229 a 66.5 ¢ 144 ¢ 0 0 0 0 0

F8 282 ¢ 129 a 943 d 759 a 676 a 664 a 248 a 228 a 747 a 144 ¢ 0 0 0 0 0

F1 301 ab 127 ¢ 9.70 ab 7.53 d 699 a 67.6 f 232 a 2.16 a 31.8 a 143 f 0 0 0 0 18

F2 289 ¢ 130 a 955 ¢ 763 a 705 a 678 ¢ 231 a 215 a 31.7 a 142 be 0 0 0 0 24

F3 303 a 128 bc 9.74 a 756 cd 7.00 a 679 de 234 a 2.15 a 315 a 142 b 0 0 0 0 18

6 F4 288 ¢ 130 ab 953 ¢ 7.61 ab 7.07 a 67.9 c¢d 233 a 2.14 a 317 a 142 a 0 0 0 0 29
F5 304 a 127 ¢ 974 a 753 d 695 a 680 bc 234 a 220 a 319 a 142 a 0 0 0 0 16

F6 296 b 129 ab 9.65 b 759 b 698 a 680 ab 230 a 2.18 a 31.8 a 142 cd 0 0 0 0 20

F7 296 b 129 ab 9.65 b 7.59 bc 697 a 68.1 ab 232 a 220 a 31.8 a 142 de 0 0 0 0 20

F8 285 ¢ 131 a 949 ¢ 764 a 7.02 a 681 a 232 a 2.17 a 31.6 a 142 ¢ 0 0 0 0 27

ZHE . m—2 . s-l .
Ymg*CO, dm?2+h-l.
*Different letters indicate significance at 5% level by Tukey's multiple range test.

140 Table 15. The coefficients of correlation (r) between CDMPPFD,

330 ODMPPFD and other variables of all crown models
. . a P (n=360) from each experimental plot of the number of

T 31 [y S t g . . L .
gz oy, g« 130 I 3 l i i PSBs in the experiment F. The abbreviations in the table

3
Z 20 ’ i H z ' l ! H refer to Table 4.
: 120 H
2 | ‘ e Num. of CD- OD-  CD- OCD- LAO PNLES MCFNS MCFVDMNLBA PSLB
' PBS MPPFDMPPFD MPN MPN

250 oo 2 CDMPPFD 1.000° 0.868 0985 0.825 0823 -0.751 0517 -0.633 -0.114 0085
ODMPPFD 0.868 1.000 0919 0.990 0.688 -0.776 -0395 -0.460 -0.069 0.047
FI F2 F3 F4 F5 F6 F7F8 FltF2RES F4-FS £6 E7 RS 3 CDMPPFD 1.000 0648 0990 0581 0661 -0.728 -0.611 -0.58 0.005 0.034
) ) o ) ODMPPFD 0.648 1.000 0.741 0.993 0.581 -0.837 -0.659 -0.482 -0237 0214
Flg. 6. The effects of the differences of the alternatives mFexperlment 4 CDMPPFD 1.000 0.382 0.990 0.282 0.742 -0.619 -0.541 -0.473 0.037 0.082
o ODMPPFD 0382 1.000 0496 0.988 0.828 -0.772 -0.546 -0.452 0.107 0.132
on the distributions of CDMPPFD (left) and ODMPPFD 5 CDMPPFD 1.000 0538 0992 0412 0789 -0.721 -0.508 -0.645 -0.090 -0.092
(right) in the plot of four PSBs where the unit was pE-m?-s’. ODMPPFD 0.538 1.000 0.629 0.987 0.853 -0.819 -0.576 -0.672 -0.042 0.289
A . 6 CDMPPFD 1.000 0324 0995 0.136 0677 0522 -0.369 -0.542 -0.007 -0.052
The abbreviations of the alternatives refer to Table 2. ODMPPFD 0324 _1.000 _0.403 0.977 0.829 -0.640 -0.468 -0.614 -0.140 0.267

# Significance at 0.1 % level, 1% level or 5 % level if r > 0.4816, r>0.3922 or r > 0.3044, respectively.
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Table 16. The effects of increment of central angle of PBS on the means of CDMPPFD, ODMPPFD, CDMPN, ODMPN, LAO, PSLB, MCFNS,
MCFVD, PNLES and MNLBA and that on the proportion which did not satisfy the five conditions G experiment. The explanations of the
table refer to Table 4. n=45.

Num. Ab. Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean TH EWW SNW NLB NLB
of CDM- ODM- CDM- ODM- LAO PSLB  MCEF- MCF- PNL- MNL- >350>400 >400 <590>722

PSBs PPFD  PPFD PN PN NS VD ES BA cm cm  cm
Unit Unitl®  Unitl Unit2” Unit2 m’ % block block % block % % % % %
Gl 291 f 127 e 954 e 753 e 7.3 de 623 f 259 d 235 de372 de 148 g 0 0 0 0o 7
G2298 e 130 d 965 d 759 d 736 d 628 e 251 d 228 d 362 d 148 f 0 0 0 0 9
G3306 d 133 ¢ 979 ¢ 7.67 ¢ 775 ¢ 635d 236 ¢ 216 c 340 c 147 ¢ O 0 0 0 29
2 G4318 ¢ 136 b 997 b 774 b 814 b 644 c 225 b 206 b 326 b 146 d 0 67 O 0 42
G5325 b 138 a 10.08 a 7.80 a 836 ab 651 b 2.10 a 198 ab313 a 145 c 0 42 O 0 o4
G6 330 a 138 a 10.16 a 7.79 a 839 a 658 a 205 a 194 a 303 a 144 a 0 67 O 0 67
G7287 g 126 f 947 e 750 e 691 e 658 a 262 d 243 ¢ 382 ¢ 144 a 0 0 0 0 4
G8282 h 123 g 939 f 744 f 649 f 652 b 277 ¢ 257 f 397 f 144 b 0 0 0 4 0
Gl 289 ef 129 ab 953 cd 7.59 a 604 ¢ 62.1 e 2.74 de 2.77 ¢ 374 ab 157 g O 0 0 91 0
G2 294 cd 129 a 9.60 bc 7.60 a 639 b 622 d 2.73 cde2.64 b 37.1 ab 1.56 f 0 0 0 78 0
G3 299 be 129 a 9.66 ab 7.58 a 6.67 a 624 c 2.73 cde253 a 364 a 155 ¢ O 0 0 38 0
3 G4304 a 127 bed9.72 a 753 b 6.83 a 625 a 2.66 abc2.50 a 37.1 ab 1.54 d 0 0 0o 11 0
G5 301 ab 127 d 9.68 ab 7.51 b 681 a 62.5 ab2.63 ab 244 a 373 ab 1.53 ¢ 0 0 0 13 0
G6 290 de 127 cd 953 cd 753 b 596 ¢ 624 bc2.59 a 244 a 373 ab 152 a 0 0 0o 11 0
G7 285 f 129 abc948 d 7.58 a 587 ¢ 624 ¢ 2.70 bcd2.83 cd 374 ab 1.52 a 0 0 0 100 O
G8279 g 126 d 939 e 753 b 549 d 624 c 278 e 292 d 379 b 153 b 0 0 0 100 0
G1282 d 126 a 940 ¢ 750 a 646 cd 61.6 a 270 ¢ 254 cd383 ab 152 f 0 0 0 2 0
G2 287 bec 125 ab 948 ab 7.50 a 6.68 ab 609 b 2.69 ¢ 245 ¢ 389 ab 151 f 0 0 0 0 4
G3 292 a 125 ab 954 a 748 ab 684 a 60.6 cd2.56 b 228 b 38.0a 151 ¢ O 0 0 0 20
4 G4291 ab 124 ¢ 952 a 744 ¢ 6.57 bc 60.6 ¢ 246 ab 229 b 389 ab 1.50 d O 0 0 0 36
G5286 ¢ 124 bc 944 be 746 bc 6.62 abc60.5 de2.46 ab 228 b 389 ab 149 ¢ 0 0 0 0 38
G6 281 de 125 ab 938 cd 749 a 6.07 e 604 ef 236 a 222 b 385 ab 148 a 0 0 0 0 42
G7 277 e 125 abc932 d 749 a 634 d 605 ef 276 ¢ 259 d 392 bc 148 a 0 0 0 4 0
G8269 f 122 d 921 e 742 ¢ 593 ¢ 604 f 276 ¢ 001 a 400 c 149 b 0 0 0 9 0
Gl 292 ab 125 abc 9.55 ab 7.48 ab 6.63 abc65.8 cd2.61 d 235 c 333 a 147 g O 0 0 0o 0
G229 a 126 ab 9.60 a 749 ab 6.79 a 66.1 a 250 ¢ 224 b 327 a 146 f 0 0 0 0o 0
G3294 a 127 a 958 a 751 a 644 ¢ 66.1 a 237 b 214 a 325 a 145 ¢ O 0 0 0 22
5 G429 a 127 a 961 a 750 a 6.72 ab 66.0 b 2.16 a 2.10 a 328 a 144 d 0 0 0 0 56
G5 292 ab 125 bc 954 ab 745 b 6.63 abc659 ¢ 223 a 212 a 333 a 144 ¢ O 0 0 0 67
G6 280 ¢ 126 abc9.37 ¢ 750 a 578 e 657 e 2.19 a 208 a 339 a 143 a 0 0 0 0 67
G7 287 b 126 abc 948 b 749 ab 6.50 bc 65.8 de2.64 de 251 d 33.1 a 143 a 0 0 0 2 0
G8269 d 124 ¢ 923 d 747 ab 607 d 657 e 270 e 259 d 363 b 143 b 0 0 0 0 0
G1 301 abc 127 cd 9.70 abc 7.53 cde 6.99 abc67.6 ¢ 232 d 216 ¢ 31.8 ¢ 143 g 0 0 0 0 18
G2 307 a 128 bcd9.78 a 7.54 cd 7.17 ab 67.8 d 2.19 ¢ 205 b 308 bc 142 f 0 0 0 0 67
G3 305 ab 129 ab 9.75 ab 7.57 abc 723 a 68.1 ¢ 2.06 b 195 a 29.1 a 141 ¢ 0 0 0 0 91
6 G4300 bc 130 a 9.67 bc 7.60 ab 6.96 bc 684 b 197 a 190 a 29.6 ab 1.39 d 0 0 0 0 98
G5 297 cd 129 abc 9.63 cd 7.56 bed7.21 ab 68.5 a 195 a 1.89 a 293 a 139 b 0 0 0 0 100
G6291 d 130 a 956 d 7.61 a 694 bc 686 a 196 a 1.89 a 293 a 138 a 0 7 0 0 100
G7292 d 126 d 957 d 752 de 673 ¢ 685 a 246 ¢ 232 d 335d 138 a 0 0 0 0 4
G8 267 e 124 e 957 d 750 e 636 d 68.1 c 261 f 246 e 355 e 139 ¢ 0 0 0 0 2
XHE'm'Z'S'l.
Ymg+CO,*dm?-h.
2Different letters indicate significance at 5% level by Tukey's multiple range test.
140 Table 17. The coefficients of correlation (r) between CDMPPFD,
330 ODMPPFD and other variables of all crown models
2 40 - 8 sl . ., (n=360) from each experimental plot of the number of
a R . 2 | ‘ l i l | PSBs in the experiment G. The abbreviations in the table
= 20 i i I ' ] ' z 0 l ! | refer to Table 4.
b 270 l I b Num. of CD— OD— CD— OD— LAO PNLES MCFNS MCFVDMNLBA PSLB
PBS MPPFD MPPFD MPN  MPN
250 110 2 CDMPPFD 1.000° 0.981 0.998 0.974 0.955 -0.954 -0.898 -0.897 -0.186 0.256
Gl G2 G3 G4 G5 G6 G7G8 Gl G2 G3G4G5 G6 G7 G8 ODMPPFD 0.981 1.000 0.987 0.998 0.937 -0.958 -0.865 -0.865 -0.109 0.186
3 CDMPPED 1000 0.821 098 0621 0855 -0.591 -0.520 -0.723 0.131 0206
Fig. 7. The effects of the differences of the alternatives in G experiment 4 COMPPED 1000 0708 0990 0S8 0851 0597 067 073 0375 0095
Onthe distributions OfCDMPPFD (left) and ODMPPFD (rlght) ODMPPFD 0.706 1.000 0.782 0.980 0.628 -0.763 -0.506 -0.468 0219 0.224
. . e S CDMPPFD 1000 0776 0.99 0653 0.846 -0.834 -0.500 -0.657 0342 0444
in the plot of four PSBs where the unit was pE'm*'s™. The ODMPPFD 0.776  1.000 0.819 0.979 0.669 -0.847 -0.501 -0.598 0.031 0235
abbreviations of the alternatives refer to Table 2. 6 CDMPPFD 1.000 0802 0.997 0700 0.891 -0.798 -0.622 -0.715 038 -0.131

ODMPPFD 0.802 1.000 0.817 0.978 0.856 -0.896 -0.748 -0.823 -0.045 0.217

# Significance at 0.1 % level, 1% level or 5 % level if r > 0.4816, r>0.3922 or r > 0.3044, respectively.
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Table 18. The effects of distribution patterns of branching angles of the PBS on the means of CDMPPFD, ODMPPFD, CDMPN, ODMPN, LAO,
PSLB, MCFNS, MCFVD, PNLES and MNLBA and that on the proportion which did not satisfy the five conditions in I experiment. The
explanations of the table refer to Table 4. n=45.

Num. Ab.Mean Mean Mean Mean  Mean Mean Mean Mean Mean  Mean TH EWW SNW NLB NLB
of CDM- ODM- CDM- ODM- LAO PSLB MCF- MCF- PNL- MNL- >350 >400 >400 <590 >722

PSBs PPFD PPFD PN PN NS VD ES BA cm cm  cm
Unit Unitl® Unitl  Unit2” Unit2 m’ % block block % block % % % % %
I1 345 a* 142 a 1038 a 7.87 a 890 a 674 b 227 ¢ 196 ab 326 b 136 a 0 100 O 0 20
12 330 b 138 b 1015 b 780 b 837 b 681 a 20l a 193 a 303 a 136 b 0 67 0 0 78
2 I3 297 d 129 d 964 d 758 d 697 e 68.0 a 2.18 bc 221 ¢ 328 b 1.38 ¢ 0 0 0 0 58
14 327 b 138 b 10.15 b 7.80 b 8.13 ¢ 680 a 215 b 202 ab 300 a 139 d 0 20 0 0 38
15 320 ¢ 136 ¢ 1001 ¢ 7.74 ¢ 7.88 d 681 a 214 b 204 b 320 b 140 d 0 20 0 0 47
I1 328 a 134 a 10.11 a 7.68 a 758 a 63.0 a 260 ab 232 a 359 bcl147 a 0 0 0 36 0
12 303 cd 127 ¢ 972 ¢ 753 ¢ 6.83 bc63.1 a 2.66 bc 2.50 bc 37.1 ¢d149 b 0 0 0 11 0
I3 280 f 123 ¢ 938 d 743 ¢ 570 e¢ 624 bc 273 ¢ 280 e 385 d 151 ¢ 0 0 0 47 0
3 14 309 b 130 b 986 b 7.60 b 6.60 ¢ 624 bc 251 a 241 b 33.7 a 152 d 0 0 0 51 0
I5 299 de 128 bc 9.64 ¢ 7.53 ¢d6.72 bc 625 b 272 ¢ 261 d 386 d 152 d 0 0 0 18 0
16 297 e 125 d 9.65 ¢ 7.48 de 630 d 622 ¢ 2.66 bc 2.54 cd 365 bc152 d 0 0 0 22 0
17 308 bc 133 a 983 b 7.67 a 6.85 b 624 bc 251 a 245 bc 349 ab1.52 d 0 0 0 56 0
I1 312 a 130 a 985 a 7.58 a 7.61 a 609 a 250 ab 221 d 379 ab147 b 0 0 0 0 16
12 292 bc 125 ¢ 954 ¢ 7.48 ¢cd 685 b 61.0 a 255 bc 229 cd 38.1 ab146 a 0 0 0 0 20
I3 270 ¢ 120 e 921 e 737 f 592 d 60.1 b 286 ¢ 269 a 405 ¢ 148 ¢ 0 0 0 2 0
4 14 296 b 127 b 963 b 753 b 686 b 59.7 ¢ 2.55 abc2.26 d 371 a 149 ¢ O 0 0 0 4
I5 285 d 123 d 941 d 742 e 654 ¢ 598 ¢ 270 d 249 b 40.0 ¢ 149 de 0 0 0 0 4
16 292 bc 125 ¢ 953 ¢ 746 d 6.75 bc59.7 ¢ 245 a 224 d 387 b 149 ¢ 0 0 0 0 42
17 290 ¢ 125 ¢ 9.54 ¢ 7.50 bc 6.65 bc 59.7 ¢ 263 cd 237 ¢ 379 ab148 d 0 0 0 0 0
I1 319 a 131 a 997 a 7.60 a 771 a 684 a 219 a 200 a 31.1 bcl138 a 0 7 0 0 13
12 302 ¢ 127 b¢9.71 ¢ 7.54 bc7.01 ¢ 685 a 230 ¢ 214 bc 316 ¢ 140 b 0 0 0 0 0
13 273 f 122°d 931 e 744 d 588 e 67.7b 246 ¢ 240 d 334 d 142 ¢ 0 0 0 0 0
5 14 304 ¢ 128 bc9.77 ¢ 755 b 686 ¢ 67.7 b 222 ab 211 b 298 a 143 d O 0 0 0 9
15 296 d 127 ¢ 9.62 d 751 ¢ 693 ¢ 678 b 237 d 220 ¢ 329 d 143 d 0 0 0 0 2
I6 311 b 129 b 985 b 756 b 731 b 676 b 217 a 202 a 312 bcl42 d 0 0 0 0 20
17 291 e 127 ¢ 9.60 d 7.56 b 656 d 67.8 b 226 bc 2.15 bc 30.3 ab 142 ¢ 0 0 0 0 0
I1 319 a 131 a 997 a 760 a 7.71 a 684 a 219 a 200 a 31.1 bc1.38 a 0 0 7 0 91
12 302 ¢ 127 bc 971 ¢ 7.54 bc7.01 ¢ 685 a 230 ¢ 214 bc 31.6 ¢ 140 b 0 0 0 0 18
I3 273 f 122 d 931 e 744 d 588 e 677 b 246 ¢ 240 d 334 d 142 ¢ 0 0 0 0 0
6 14 304 ¢ 128 bc9.77 ¢ 755 b 686 ¢ 67.7 b 222 ab 211 b 298 a 143 d 0 0 0 0 47
I5 296 d 127 ¢ 962 d 751 ¢ 693 ¢ 678 b 237 d 220 ¢ 329 d 143 d 0 0 0 0 31
16 311 b 129 b 985 b 756 b 731 b 676 b 217 a 202 a 312 bcl1l42 d 0 0 0 0 98
17 291 ¢ 127 ¢ 960 d 7.56 b 656 d 67.8 b 226 bc 2.15 bc 303 ab142 ¢ 0 ) 0 0 36
ZHE'I’II'Z'S'I.
Ymg*CO,*dm?2+h.

*Different letters indicate significance at 5% level by Tukey's multiple range test.

Table 19. The coefficients of correlation (r) between CDMPPFD,

140 ODMPPFD and other variables of all crown models

: (n=315) from each experimental plot of the number of

130 l : i . PSBs in the experiment I. The abbreviations in the table
] . t I i i refer to Table 4 ( n=225 in the case of 2 PSBs).

330

310

290

CDMPPFD
ODMPPFD

$
l Num. of CD- OD- CD- OD- LAO PNLES MCFNSMCFVDMNLBA PSLB
270 l s PBS MPPFD MPPFD MPN MPN
. 2 CDMPPFD 1.000° 0.976 0.996 0.957 0.968 -0.436 -0.140 -0.684 -0.463 -0.428
250 110 ODMPPFD 0.976  1.000 0.987 0.994 0.924 -0.519 -0.137 -0.634 -0.387 -0.353
Hn 12 13 14 15 186 17 12 13 14 1518 17 3 CDMPPFD 1.000 0.917 0.993 0.887 0.848 -0.673 -0.594 -0.765 -0.421 0.344
ODMPPFD 0.917 1.000 0.939 0.992 0.710 -0.726 -0.648 -0.600 -0.279 0.259

. . . . 4 CDMPPFD 1.000 0.960 0996 0.931 0.961 -0.737 -0.657 -0.770 -0.117 0.323
Fig. 8. The effects of the differences of the alternatives in I experiment ODMPPFD 0.960 1.000 0976 0990 0.901 -0.802 -0.629 -0.712 -0.134 0.305
bt 5 CDMPPFD 1.000 0952 0996 0.909 0.968 -0.721 -0.667 -0.863 -0.316 0.354
on the‘ distributions of CDMPPFD  (left) 'and ODMPI:FD ODMPPED 0.952 1.000 0.965 0.987 0937 -0.766 -0.703 -0.827 -0.259 0.288
(right) in the plot of four PSBs where the unit was pE-m=2-s'. 6 CDMPPFD 1.000 0922 0994 0.850 0.967 -0.579 -0.739 -0.880 -0.386 0319
The abbreviations of the alternatives refer to Table 2 ODMPPED 0.922 1.000 0.949 0.980 0.901 -0.746 -0.776 -0.878 -0.303 0.270

! “ Significance at 0.1 % level, 1% level or 5 % level if r >0.4816, r>0.3922 orr > 0.3044,

respectively.
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Table 20. The effects of the unit types on the means of CDMPPFD,0DMPPFD,CDMPN, ODMPN, LAO, PSLB, MCFNS, MCFVD, PNLES and
MNLBA and that on the proportion which did not satisfy the five conditions in K experiment. The explanations of the table refer to Table 4.
n=45.

Num. Ab. Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean TH EWWSNW NLB NLB

of CDM- ODM- CDM- ODM- LAO PSLB MCF- MCF- PNL- MNL- >350 >400 >400 <590 >722
PSBs PPFD PPFD PN PN NS VD ES BA cm  cm cm
Unit Unitl*  Unitl  Unit2” Unit2 m’ % block  block % block % % % % %
K1 345 ab* 146 ab 1045 ab 797 a 879 b 743 ¢ 207 b 196 b 246 b 140 d O 76 0 0 0
K2 350 a 147 a 1051 a 800 a 934 a 758 a 187 a 1.79 a 20.7 a 137 b 0 69 89 0 98
2 K3330 d 138 d 1015 d 7.79 ¢ 834 ¢ 752 b 201 b 193 b 302 d 136 a 0 67 0 0 78
K4 339 ¢ 144 ¢ 1032 ¢ 790 b 7.14 d 741 ¢ 224 ¢ 250 ¢ 263 ¢ 138 ¢ O 0 0 96 0
K5345 b 145 bc 1039 b 793 b 732 d 738 d 261 d 2.66 d 273 ¢ 142 ¢ O 13 0 100 O
K1326 b 138 b 10.15 a 777 b 774 b 695 ¢ 230 b 2.18 b 287 b 146 b 0 4 20 16 0
K2 332 a 140 a 1023 a 784 a 831 a 712 a 2.0l a 193 a 252 a 144 a 0 56 0 0 82
3 K3304 d 128 d 972 d 753 d 683 ¢ 70.1 b 266 ¢ 249 ¢ 370 ¢ 144 a 0 0 0 11 0
K4 313 ¢ 132 ¢ 989 ¢ 7.65 ¢ 656 ¢ 683 d 264 ¢ 261 d 341 d 147 b O 0 0 67 0
K5322 b 134 ¢ 10.01 b 7.67 ¢ 623 d 679 ¢ 2.87 d 284 ¢ 315 ¢ 150 ¢ 0 0 0 100 0
K1 317 a 135 b 999 a 771 b 779 a 66.6 ¢ 224 b 206 b 312 b 141 b 0 0 0 0 47
K2 318 a 137 a 1000 a 7.76 a 7.78 a 683 a 2.02 a 197 a 273 a 140 a 0 42 67 0 91
4 K3292 ¢ 125 d 954 ¢ 748 d 684 b 673 b 256 ¢ 229 ¢ 381 d 141 b 0 0 0 0 20
K4 295 bc 127 ¢ 958 bc 752 ¢ 643 ¢ 656 d 274 d 258 d 362 ¢ 143 ¢ O 0 0 16 0
K5298 b 128 ¢ 963 b 7.53 ¢ 599 d 648 ¢ 323 ¢ 288 ¢ 372 cd1.46 d O 0 0 91 0
K131l b 134 b 991 b 7.69 b 737 b 72.1 ¢ 2.18 b 205 b 260 b 1.39 ¢ 0 47 0 0 27
K2 330 a 138 a 10.18 a 7.79 a 842 a 73.6 a 1.78 a 1.70 a 224 a 135 a O 27 33 0 100
5 K3297 ¢ 126 ¢ 9.61 ¢ 749 ¢ 679 ¢ 727 b 250 ¢ 223 ¢ 328 ¢ 135 a O 0 0 0 0
K4 288 d 126 ¢ 950 d 749 ¢ 627 d 708 d 270 d 255 d 335 ¢ 138 b 0 0 0 0 0
K5293 c¢cd 127 ¢ 958 ¢ 7.51 ¢ 591 ¢ 696 ¢ 3.02 ¢ 272 ¢ 336 ¢ 142 d 0 0 0 64 0
K1 316 b 135 b 998 b 771 b 763 b 73.1 b 204 b 196 b 253 b 136 ¢ 100 0 67 0 51
K2 322 a 137 a 10.07 a 7.77 a 795 a 739 a 175 a 1.72 a 237 a 133 a 27 13 60 0 98
6 K330l ¢ 127 ¢ 971 ¢ 753 ¢ 700 ¢ 729 b 231 ¢ 216 ¢ 319 ¢ 134 b O 0 0 0 18
K4292 d 126 d 958 d 750 d 643 d 714 ¢ 259 d 251 d 321 ¢ 137 d 0 0 0 0 0
K5293 d 124 d 958 d 748 d 6.05 ¢ 702 d 3.10 e 272 e 339 d 141 ¢ O 0 0 4 0
ZpE'm'Z'S'l.
Ymg*CO,*dm?-h'!.

*Different letters indicate significance at 5% level by Tukey's multiple range test.

Table 21. The coefficients of correlation (r) between CDMPPFD,

140 : ODMPPFD and other variables of all crown models
330 I H I ' . (n=225) from each experimental plot of the number of
M * . . . . .
2 o H ! F : g 130 { i PSBs in the experiment K. The abbreviations in the table
o i i o
o : HE o I l refer to Table 4.
z | | 2 o
9 LI S 120 : Num. of CD- OD- CD- OD- LAO PNLES MCFNS MCFVD MNLBA PSLB
270 PBS MPPFD MPPFD MPN  MPN
2 CDMPPFD 1000° 0918 0983 0876 0478 0732 -0202 -0257 0211 0022
250 110 ODMPPFD 0918 1.000 0.964 0983 0324 -0.805 -0.123 -0.107 0306 -0.074
KI K2 K3 K& K5 e ke 3 CDMPPED 1.000 0.955 0994 0942 0685 -0.803 -0.631 -0.555 0.101 0.160
ODMPPFD 0955 1.000 0.977 0996 0.684 -0.874 -0.715 -0.598 0.034 0.239
. . L . 4 CDMPPFD 1.000 0947 0.992 0930 0.827 -0.878 -0.715 -0.680 -0.361 0.365
Fig. 9. The effects of the differences of the alternatives in K experiment ODMPPFD 0947 1.000 0971 0996 0.767 -0938 -0.750 -0.676 -0.408 0.407
it S CDMPPFD 1.000 0.953 0994 0930 0917 -0928 -0.827 -0.847 -0338 0.590
on the- distributions of CDMPPFD  (left) ‘and ODMPPFD ODMPPFD 0953 1.000 0.976 0997 0.904 -0.971 -0.857 -0.841 -0.244 0.557
(right) in the plot of four PSBs where the unit was pE-m=-s'. 6 CDMPPFD 1.000 0964 0997 0959 0927 -0.920 -0.819 -0.840 -0.560 0.692

ODMPPED 0.964 1.000 0.974 0.998 0.933 -0.967 -0.878 -0.891 -0.601 0.743

The abbreviations of the alternatives refer to Table 3.
2 Significance at 0.1 % level, 1% level or 5 % level if r >0.4816, r>0.3922 orr > 0.3044,
respectively.
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Table 22. The effects of distribution patterns of the unit sizes on the means of CDMPPFD, ODMPPFD, CDMPN, ODMPN, LAO, PSLB, MCFNS,
MCFVD, PNLES and MNLBA and that on the proportion which did not satisfy the five conditions in P experiment. The explanations of the
table refer to Table 4. n=45.

Num. Ab. CDM- ODM- CDM- ODM- LAO PSLB MCF- MCF- PNL- MNL- TH EWW SNW NLB NLB

of PPFD  PPFD PN PN NS VD ES BA >350 >400 >400 <590 >722
PSBs cm  cm cm
Unit Unitl* Unitl Unit2”  Unit2 m’ % block  block % block % % % % %
P1 273 f 127 e 929 f 7.56 ¢ 3.61 g 570 f 286 d 496 ¢ 41.0 d 258 f O 0 0 100 O
P2 298 e 130 d 9.65 e 7.61 d 564 f 592 ¢ 288 d 3.13 d 366 ¢ 214 ¢ O 0 0 100 0
P3 330 a 138 a 10.15 a 7.79 a 837 a 624 d 201 a 192 a 302 a 1.80 d 0 67 0 0 78
2 P4306 d 132 ¢d9.77 d 7.64 cd 6.39 ¢ 63.6 ¢ 258 ¢ 2.69 ¢ 368 ¢ 1.68 ¢ 0 0 0 89 0
P5 321 b 137 a 1000 b 7.76 a 7.55 b 642 b 231 b 237 b 303 a 1.63 b 0 67 0 20 0
P6 313 ¢ 134 bc9.88 ¢ 7.67 bc 703 d 649 a 249 ¢ 249 b 339 b 1.61 ab O 0 0 56 0
P7 317 bc 135 b 995 bc 770 b 729 ¢ 65.1 a 251 ¢ 241 b 332 b 159 a 0 0 0 40 0
P1 300 d 131 bc9.74 d 7.61 bc 451 f 634 ¢ 284 ¢ 379 f 348 ¢ 195 f 0 0 0 100 O
P2 302 d 126 d 9.67 d 750 e 634 ¢ 630 f 284 e 281 e 369 d 182 e 0 0 0 76 0
P3 341 a 140 a 1033 a 7.81 a 879 a 650 d 184 a 1.78 a 267 a 163 d 0 67 33 0 100
3 P4304 d 128 d 973 d 7.53 de 6.83 d 659 ¢ 2.67 d 249 d 371 d 155 ¢ O 0 0 11 0
PS5 338 a 139 a 1026 a 7.77 a 872 a 664 b 206 b 195 b 264 a 153 b 0 67 33 0 58
P6 315 ¢ 130 ¢ 988 ¢ 7.58 cd 7.59 ¢ 669 a 243 ¢ 225 ¢ 336 ¢ 151 a O 0 0 2 7
P7 323 b 133 b 1003 b 766 b 795 b 669 a 235 ¢ 215 ¢ 31.7 b 150 a 0 0 0 0 7
P1 278 d 126 ¢d9.38 d 7.51 ¢ 386 e 585 f 284 d 428 e 388 d 2.10 f O 0 0 100 O
P2 279 d 122 e 933 d 740 d 547 d 585 f 3.07 ¢ 299 d 402 ¢ 190 ¢ O 0 0 89 0
P3 321 a 135 a 10.02 a 7.72 a 794 a 609 e 187 a 1.80 a 293 a 167 d O 33 0 0 100
4 P4292 ¢ 125 d 954 ¢ 748 ¢ 685 ¢ 623 d 255 ¢ 228 ¢ 380 d 157 ¢ O 0 0 0 20
P5 308 b 130 b 975 b 7.56 b 731 b 626 ¢ 238 b 223 bc320 b 1.54 b 0 33 0 0 0
P6 302 b 127 ¢ 9.67 b 751 ¢ 732 b 632 b 233 b 214 b 344 ¢ 152 ab 0 0 0 0 36
P7 306 b 129 b 9.75 b 7.55 b 742 b 635 a 229 b 2.13 b 333 ¢ 151 a 0 0 0 0 31
P1 283 e 127 ¢d9.50 e 7.54 ¢ 408 g 615 f 281 f 380 ¢ 359 ¢ 195 f O 0 0 100 O
P2 280 e 122 f 939 f 743 f 535 f 613 f 3.02 g 288 d 380 f 1.82 e O 0 0 78 0
P3 321 a 135 a 1003 a 7.72 a 7.75 a 634 ¢ 181 a 1.73 a 276 a 1.64 d 0 0 0 0 100
5 P4291 d 126 e 956 de 7.51 de 651 e 64.7 d 233 ¢ 220 ¢ 350 ¢ 155 ¢ O 0 0 0 40
P5 307 b 130 b 981 b 760 b 727 b 651 ¢ 2.19 b 207 b 30.1 b 152 b 0 0 0 0 33
P6 297 ¢ 126 de9.61 d 749 ¢ 6.78 d 655 b 250 e 224 ¢ 328 d 150 ab O 0 0 0 0
P7 304 b 127 ¢ 9.73 ¢ 7.53 cd 7.02 ¢ 658 a 242 d 2.17 bc313 ¢ 149 a 0 0 0 0 0
P1 286 d 127 d 956 e 755 d 451 e 643 f 280 ¢ 333 ¢ 348 ¢ 177 g O 0 0 100 O
P2 283 d 123 e 944 f 744 e 577 d 639 g 747 d 274 d 365 f 1.67 f 0 0 0 9 0
P3 320 a 137 a 10.07 a 7.79 a 7.60 a 66.1 ¢ 746 d 1.82 a 249 a 156 ¢ O 0 0 0 100
6 P429 ¢ 128 d 967 d 759 ¢ 654 ¢ 677 d 745 d 207 b 316 d 150 d O 0 0 0 100
P5 305 b 130 ¢ 976 ¢ 758 ¢ 7.08 b 68.1 ¢ 228 b 218 ¢ 291 ¢ 148 ¢ O 0 0 0 7
P6 316 a 132 b 994 b 7.63 b 743 a 687 b 199 a 187 a 278 b 146 b 0 0 0 0 100
P7 319 a 133 b 998 b 7.65 b 754 a 692 a 198 a 188 a 273 b 144 a 0 0 0 0 100
ZlJ.E'm'Z'S'l.
Ymg*CO,*dm?+h-l.
XDifferent letters indicate significance at 5% level by Tukey's multiple range test.
. 140 Table 23. The coefficients of correlation (r) between CDMPPFD,
330 . I ., ODMPPFD and other variables of all crown models (n=315)
2 .0 i . i H 8 1 . ’ { from each experimental plot of the number of PSBs in the
a ; I g I a I ' ‘ I experiment P. The abbreviations in the table refer to Table 4.
§ = i ! l R § S I ' Num. of CD- OD- CD- OD- LAO PNLES MCFNS MCFVD MINLBA PSLB
270 PBS MPPFD MPPFD MPN MPN
2 CDMPPFD 1000° 0918 0996 0850 0953 0912 -0.820 -0.925 0796 0.751
- Sib ODMPPFD 0.918 1.000 0.946 0.983 0797 -0.927 -0.791 -0.730 -0.624 0.597
R T B TR R
4 CDMPPFD 1.000 0946 0992 0933 0857 -0.942 -0914 -0.752 -0.471 0.399
Fig. 10, Teeffects of the iferencesofthealfematives i Pexperiment | (WD 0ot 100 07 070 06 00 250 900 4 12
on the distributions of CDMPPFD (left) and ODMPPFD ODMPPFD 0.901 1.000 0949 0992 0612 -0.880 -0.823 -0.469 -0214 0.207
(right) in the plot of four PSBs where the unit was pE-m?-s". 6 CDMPPFD 1.000 0916 0990 0.856 0.890 -0.913 -0.834 -0770 -0.643 0.625

ODMPPFD 0916 1.000 0.954 00986 0.746 -0.930 -0.823 -0.661 -0.476 0.479

The abbreviations of the alternatives refer to Table3. # Significance at 0.1 % level, 1% level or 5 % level if r >0.4816, r>0.3922 or r > 0.3044, respectively.
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Table 24. The effects of distribution pattens of the generation intervals of the units on the means of CDMPPFD, ODMPPFD, CDMPN, ODMPN, LAO,
PSLB, MCFNS, MCFVD, PNLES and MNLBA and that on the proportion which did not satisfy the five conditions in Q experiment. The

explanations of the table refer to Table 4. n=9.

Num. Ap. CDM- ODM- CDM- ODM- LAO PSLB MCF- MCEF- PNL- MNL- TH EWW SNW NLB NLB
of PPFD PPFD PN PN NS VD ES BA >350 >400 >400 <590 >722
PSBs cm cm  cm
Unit Unitl”>  Unitl  Unit2” Unit2 m’ % block  block % block % % % % %
Q1 333 ab* 139 abc 10.19 ab 7.81 abc8.48 ab 689 b 199 a 1.88 a 300 a 139 b 0 67 0 0 89
Q2 327 be 137 bec 10.11 bc 7.78 bc 8.26 ab 694 a 201 a 194 a 304 a 137 a 0 67 0 0 78
2 Q3323 ¢ 136 ¢ 1004 ¢ 774 ¢ 814 b 69.1 ab2.03 a 198 a 31.6 a 138 ab 0 67 0 0 67
Q4 336 ab 140 ab 10.24 a 7.84 ab 8.59 ab 69.1 ab1.99 a 1.89 a 295 a 138 ab 0 67 0 0 89
Q5338 a 141 a 1028 a 7.86 a 866 a 694 a 2.00 a 1.89 a 287 a 138 ab 0 67 0 0 67
QI 302 bc 127 ab 9.71 bc 7.53 ab 6.86 bc 61.7 b 2.61 ab2.54 b 377 b 1.55 ¢ 0 0 0 11 0
Q2299 bc 127 b 965 bc 751 b 658 ¢ 61.6 b 2.71 ab2.54 b 381 b 1.55 ¢ 0 0 0 22 0
3 Q329 ¢ 125 b 960 ¢ 748 b 648 ¢ 614 b 274 b 261 b 391 b 154 bc 0 0 0 22 0
Q4 308 ab 128 ab 9.80 ab 7.56 ab 7.11 ab 61.6 b 2.61 ab2.44 ab 36.1 ab 1.54 b 0 0 0 0 0
Q5315 a 131 a 992 a 761 a 743 a 622 a 255 a 230 a 340 a 153 a 0 0 0 0 0
QI 293 bc 125 bc 9.56 bc 7.49 bec 6.88 bc 60.2 ab 2.51 ab2.27 bc 38.0 ab 1.46 a 0 0 0 0 11
Q2288 ¢ 124 cd 947 «cd 745 cd 6.68 ¢ 60.2 ab 2.65 bc2.37 cd 388 ab 147 a 0 0 0 0 0
4 Q328 ¢ 123 d 943 d 742 d 657 c¢ 599 b 272 ¢ 246 d 393 b 148 b 0 0 0 0 0
Q4 297 ab 126 ab 9.62 ab 7.51 ab 7.07 ab 60.0 ab 2.42 a 2.18 ab 37.0 ab 148 b 0 0 0 0 33
Q5302 a 128 a 970 a 755 a 726 a 604 a 242 a 210 a 365 a 147 a 0 0 0 0 56
QI 299 abc 126 bc 9.64 abc 7.50 b 6.83 abc 65.8 a 2.44 ab2.23 bc 324 ab 143 a 0 0 0 0 0
Q2293 bc 124 cd 955 bc 745 ¢ 6.64 bc 657 a 253 b 229 cd 33.6 bc 144 b 0 0 0 0 0
5 Q3289 ¢ 123 d 948 ¢ 743 ¢ 645 c¢c 651 b 264 ¢ 237 d 347 c 145 d 0 0 0 0 0
Q4 302 ab 128 ab 9.70 ab 7.53 ab 7.04 ab 654 b 245 ab2.16 ab 312 a 144 cd 0 0 0 0 0
Q5306 a 129 a 976 a 756 a 721 a 659 a 238 a 2.12 a 308 a 144 bc 0 0 0 0 0
Q1 303 ab 128 bc 9.74 ab 7.55 bc 7.08 ab 682 a 227 a 2.13 abc314 b 143 bc 0 0 0 0 11
Q2298 bc 126 c¢d 9.66 bec 7.51 ¢d 6.77 b 67.7 b 235 ab2.22 bc 328 ¢ 143 ab 0 0 0 0 11
6 Q3294 ¢ 125 d 960 ¢ 748 d 674 b 672 ¢ 244 b 225 ¢ 335 c 144 ¢ 0 0 0 0 0
Q4 305 ab 128 ab 9.76 ab 7.56 ab 7.20 a 673 ¢ 229 a 2.12 ab 312 b 143 ab 0 0 0 0 11
Q5309 a 130 a 984 a 7.60 a 737 a 677 b 225 a 207 a 299 a 143 a 0 0 0 0 56
Z]J.E'm’Z'S’l.

ymg*CO,*dm2+hl.

*Different letters indicate significance at 5% level by Tukey's multiple range test.

140
330
2 2 130
L 310 . T i
g I g i !
a 290 . M : a H 1
o P o 120
270
250 110
Q1 Q2 @3 Q4 Q5 Q1 Q2 @3 Q4 Q5
Fig. 11. The effects of the differences of the alternatives in Q experiment

on the distributions of CDMPPFD (left) and ODMPPFD (right)
in the plot of four PSBs where the unit was pE-m?-s. The
abbreviations of the alternatives refer to Table 3.
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Table 25. The coefficients of correlations between CDMPPFD,
ODMPPFD and other variables of all crown models
(n=45) from each experimental plot of the number of
PSBs in the experiment Q. The abbreviations in the table

refer to Table 4.
Num. of CD- _oD-  CD-
PBS MPPFD MPPFD MPN
2 CDMPPED 1000° 0916 0.989
ODMPPFD 0916 1.000 0955

3 CDMPPFD 1.000 0.936 0.996
ODMPPFD 0.936  1.000 0.962

OD-
MPN
0.875
0.991
0.931
0.998

LAO PNLES MCFNS MCFVD MNLBA PSLB

0.917
0.806
0.795
0.587

-0.792
-0.828
-0.782
-0.868

-0.545
-0.446
-0.746
-0.692

-0.729
-0.561
-0.697
-0.472

-0.231
-0.223
-0.498
-0.360

0.339
0.361
0.559
0.534

4 CDMPPFD 1.000 0.946 0.996 0.932 0.977 -0.794 -0.589 -0.462 0.163 0.366
ODMPPFD 0.946  1.000 0.959 0.994 0.923 -0.728 -0.611 -0.554 0.081 0.291
5 CDMPPFD 1.000 0.951 0.998 0.908 0.981 -0.854 -0.618 -0.784 -0.231 0.407
ODMPPFD 0.951  1.000 0.965 0.991 0.931 -0.902 -0.715 -0.866 -0.186 0.383
6 CDMPPFD 1.000 0.956 0.997 0.954 0.966 -0.722 -0.418 -0.755 -0.515 0.309

ODMPPFD 0.956  1.000 0.958 0.994 0.928 -0.826 -0.504 -0.763 -0.528 0.296

Z Significance at 0.1 % level, 1% level or 5 % level if r >0.974, r>0.917 or r > 0.814, respectively.
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Table 26. The effects of distribution patterns of branching angles of the units on the means of COMPPFD, ODMPPFD, CDMPN, ODMPN, LAO,
PSLB, MCFNS, MCFVD, PNLES and MNLBA and that on the proportion which did not satisfy the five conditions in S experiment. The
explanations of the table refer to Table 4. n=5.

Num. Ab. CDM- ODM- CDM- ODM- LAO PSLB MCF-  MCF-  PNL- MNL- TH EWWSNW NLB NLB

of PPFD  PPFD PN PN NS VD ES BA >350 >400 >400 <590 >722
PSBs cm cm  cm
Unit Unitl”  Unitl  Unit2” Unit2 m’ % block block % block % % % % %
S1 319 p* 134 b 995 b 767 b 797 ¢ 658 ¢ 2.14 ¢ 2.08 cd 323 bc 145 d 0 0 0 0 0
S2 329 ab 138 ab 10.14 ab 7.78 ab 8.08 bc 682 b 191 a 195 bc 280 a 143 ¢ 0 0 0 0 0
S3 329 ab 140 a 10.17 ab 7.86 a 8.46 abc 69.4 a 2.09 bc 198 bcd29.7 abc 1.41 b 0 0 0 0 0
S4 339 a 141 a 1027 a 784 a 890 a 699 a 1.87 a 177 a 285 a 139 b 0 0 0 0 0
2 S5 325 ab 136 ab 10.06 ab 7.74 ab 8.05 bc 69.5 a 228 d 2.10 d 333 ¢ 139 ab 0 0 0 0 0
S6 331 ab 138 ab 10.16 ab 7.79 ab 8.47 abc 694 a 190 a 183 ab 30.3 abc 1.38 ab 0 0 0 0 0
S7 337 a 141 a 1027 a 787 a 856 ab 69.5 a 199 ab 190 ab 29.5 ab 138 ab 0 0 0 0 0
S8 334 ab 140 a 10.24 ab 7.83 a 8.53 abc 69.7 a 199 ab 191 ab 284 a 138 a 0 0 0 0 0
S9 328 ab 136 ab 10.10 ab 7.75 ab 8.39 abc 69.7 a 2.00 ab 1.85 ab 324 bc 1.37 a 0 0 0 0 0
S1 297 a 125 ab9.60 a 748 b 620 a 606 c 2.86 ¢ 264 a 383 a 152 bc 0 0 0 20 O
S2 303 a 128 ab9.73 a 755 ab6.50 a 619 b 2.72 abc2.65 a 36.1 a 154 d 0 0 0 20 O
S3 317 a 132 a 995 a 764 a 7.19 a 629 a 258 ab 242 a 347 a 154 cd 0 0 0 20 O
S4.299 a 125 b 963 a 746 b 691 a 626 a 2.77 bc 243 a 40.1 a 152 bc 0 0 0 40 O
3 S5 313 a 130 ab 988 a 7.61 ab7.17 a 6277 a 248 a 236 a 351 a 152 ab 0 0 0 0 0
S6 302 a 126 ab 9.68 a 749 ab7.14 a 626 a 2.60 ab 238 a 383 a 151 ab 0 0 0 0 0
S7 300 a 127 ab 9.67 a 752 ab6.61 a 627 a 275 bc 256 a 358 a 151 a 0 0 0 0 0
S8 303 a 127 ab9.71 a 753 ab6.71 a 626 a 2.64 abc2.51 a 378 a 152 ab 0 0 0 0 0
S9 303 a 127 ab9.71 a 753 ab6.96 a 627 a 2.61 abc244 a 356 a 152 ab 0 0 0 0 0
S1 283 b 124 a 938 b 743 a 646 b 566 ¢ 280 b 235 a 413 ¢ 145 a 0 0 0 0 0
S2 290 ab 125 a 949 ab 7.46 a 6.66 ab 583 b 251 ab 229 a 37.0 ab 148 b 0 0 0 0 0
S3 303 a 127 a 972 a 754 a 727 a 603 a 268 ab 241 a 360 a 149 b 0 0 0 0 0
S4 287 ab 124 a 945 ab 745 a 6.66 ab 603 a 2.63 ab 230 a 404 bc 148 b 0 0 0 0 0
4 S5 297 ab 126 a 9.62 ab 7.50 a 7.07 ab 60.3 a 2.53 ab 236 a 374 ab 149 b 0 0 0 0 0
S6 296 ab 125 a 9.58 ab 747 a 7.01 ab 60.7 a 2.64 ab 228 a 37.7 abc 1.49 b 0 0 0 0 0
S7 291 ab 125 a 9.51 ab 746 a 6.82 ab 60.8 a 243 ab 219 a 373 ab 149 b 0 0 0 0 0
S8 290 ab 126 a 9.52 ab 749 a 6.70 ab 60.7 a 2.60 ab 226 a 39.4 abc 1.48 b 0 0 0 0 0
S9 291 ab 125 a 9.53 ab 748 a 6.76 ab 60.6 a 232 a 222 a 37.8 abc148 b 0 0 0 0 0
S1 283 ¢ 123 a 940 ¢ 744 a 634 b 631 ¢ 260 a 231 a 351 a 152 ¢ 0 0 0 0 0
S2 296 abc 126 a 9.60 abc 7.49 a 6.77 ab 649 b 250 a 222 a 318 a 146 b 0 0 0 0 0
S3 309 a 128 a 978 a 752 a 728 a 658 a 260 a 226 a 321 a 145 b 0 0 0 0 0
S4 294 abc 126 a 9.57 abc 7.49 a 6.65 ab 659 a 250 a 2.19 a 328 a 144 a 0 0 0 0 0
5 S5 299 abc 126 a 9.64 abc 7.50 a 6.78 ab 66.0 a 245 a 222 a 325 a 143 a 0 0 0 0 0
S6 290 abc 125 a 9.51 abc 7.47 a 648 ab 659 a 251 a 228 a 337 a 144 a 0 0 0 0 0
S7 287 bc 124 a 946 bc 745 a 637 b 658 a 252 a 235 a 339 a 144 a 0 0 0 0 0
S8 304 ab 127 a 972 ab 7.50 a 7.18 ab 659 a 247 a 2.12 a 318 a 144 a 0 0 0 0 0
S9 307 a 128 a 976 ab 752 a 731 a 66.1 a 239 a 213 a 306 a 144 a 0 0 0 0 0
S1 293 a 126 a 956 b 749 a 660 a 663 ¢ 227 a 216 a 322 a 145 d 0 0 0 0 0
S2 299 a 127 a 9.67 ab 752 a 686 a 67.1 b 238 a 227 a 317 a 145 cd O 0 0 0 0
S3 309 a 129 a 984 a 759 a 732 a 677 a 228 a 218 a 320 a 144 bed 0 0 0 0 0
S4 300 a 128 a 9.71 ab 755 a 695 a 678 a 239 a 213 a 310 a 144 abc 0 0 0 0 0
6 S5300 a 127 a 9.69 ab 7.52 a 698 a 677 a 236 a 222 a 327 a 144 abc 0 0 0 0 0
S6 297 a 126 a 963 ab 750 a 685 a 677 a 224 a 213 a 321 a 143 ab 0 0 0 0 0
S7 297 a 126 a 9.63 ab 750 a 6.79 a 676 a 233 a 219 a 324 a 143 ab 0 0 0 0 0
S8 307 a 128 a 980 ab 756 a 721 a 677 a 233 a 208 a 316 a 143 ab 0 0 0 0 0
S9 307 a 128 a 980 ab 756 a 740 a 677 a 233 a 213 a 323 a 142 a 0 0 0 0 0
Z]J.E'm_z'S_IA

Ymg*CO,*dm?-h-l.
*Different letters indicate significance at 5% level by Tukey's multiple range test.

Table 27. The coefficients of correlations between CDMPPFD,

s 140 ODMPPFD and other variables of all crown models
a a (n=25) from each experimental plot of the number of
& 30 £ 130 ., PSBs in the experiment S. The abbreviations in the table
o . o [ R
S L0 . s IR U B refer to Table 4.
a i s = L :
o : (<] Num. of CD-  OD- CD- OD- LAO PNLES MCFNS MCFVDMNLBA PSLB
270 PBS MPPFD MPPFD_MPN _MPN
2 CDMPPFD 1.000° 0.943 0991 0910 03883 -0.813 -0.548 -0.693 -0.474 0578
250 110 ODMPPFD 0.943 1.000 0971 0.992 0818 -0.828 -0.450 -0.546 -0.391 0.567
S1 S2 S3 S4 S5 S6 S7S8 S9 S1 S2 S3 S4S5 S6 S7S8 S9 3 CDMPPFD 1.000 0936 0996 0931 0795 -0.782 -0.746 -0.697 -0.498 0.559

ODMPPFD 0.936  1.000 0.962 0.998 0.587 -0.868 -0.692 -0.472 -0.360 0.534
4 CDMPPFD 1.000 0.946 0.996 0.932 0.977 -0.794 -0.589 -0.462 0.163 0.366

Flg' 12. The eﬂeCtS Ofthe dlﬂerences Ofthe alternatlves lnsexperlment ODMPPFD 0.946 1.000 0.959 0.994 0.923 -0.728 -0.611 -0.554 0.081 0.291

on the distributions of CDMPPFD (left) and ODMPPFD 5 CDMPPFD 1.000 0951 0998 0908 0.981 -0.854 -0.618 -0.784 -0231 0407

. . . R ODMPPFD 0.951 1.000 0965 0991 0931 -0.902 -0.715 -0.866 -0.186 0383
(right) in the plot of four PSBs where the unit was uE-m?-s". 6 CDMPPED 1.000 0956 0997 0954 0966 -0.722 -0418 -0.755 -0.515 0309
The abbreviations of the alternatives refer to Table 3. ODMPPFD 0956 1.000 _0.958 0.994 0.928 -0.826 -0.504 -0.763 -0.528 0.296

“ Significance at 0.1 % level, 1% level or 5 % level if r >0.872, r>0.764 orr > 0.631, respectively.
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Table 28. The effects of specification of the rotaion angles of the units on the means of CDMPPFD, ODMPPFD, CDMPN, ODMPN, LAO, PSLB,
MCFNS, MCFVD, PNLES and MNLBA and that on the proportion which did not satisfy the five conditions in Y experiment. The
explanations of the table refer to Table 4. n=45.

Num. Ab. Mean Mean Mean Mean Mean Mean  Mean Mean  Mean Mean TH EWWSNW NLB NLB
of CDM- ODM- CDM- ODM- LAO PSLB MCF- MCF- PNL- MNL- >350 >400 >400 <590>722
PSBs PPFD PPFD PN PN NS VD ES BA cm cm  cm
Unit Unitl® Unitl  Unit2®*  Unit2 m’ % block  block % block % % % % %
Y1323 ¢d* 138 b 10.07 ¢cd7.80 b 799 cd 663 f 2.14 ¢ 2.04 bc330 ¢ 141 ¢ 0 100 O 2 4
Y2328 b 139 b 10.13 bc7.81 b 8.19 bc 675 e 2.06 abc2.00 ab304 a 141 d 0 100 0 0 2
Y3321 d 1383 b 10.06 ¢cd7.82 b 792 d 68.1 ¢ 202 ab 195 a 313 ab 140 b O 82 0 0o 13
Y4319 d 1383 b 1002 d 781 b 7.79 de 682 ¢ 214 ¢ 209 cd31.6 ab 140 b 0 100 0 0 0
2 Y5327 bc 139 b 10.13 bc7.82 b 8.16 bc 684 b 2.05 abc1.95 a 305 a 140 b 0 100 O 0 7
Y6349 a 143 a 1046 a 791 a 9.10 a 685 a 2.09 bc 197 ab31.5 ab 140 a 0 100 O 2 27
Y7289 f 128 d 950 f 756 d 6.61 f 681 ¢ 239 d 244 ¢ 368 d 141 ¢ O 67 0 0 11
Y8310 e 133 ¢ 982 e 7.67 ¢ 760 ¢ 67.6 d 2.11 ¢ 212 d 325 bc 142 f O 69 0 0 40
Y9330 b 138 b 10.15 b 7.80 b 836 b 677 d 200 a 195 a 303 a 142 f 0 67 0 0 78
Y1301 ¢ 127 de 968 ¢ 7.52 ¢ 694 bc 609 ¢ 253 a 232 a 375 bc 147 a O 0 0 2 0
Y2299 ¢ 127 cd 9.68 ¢ 7.54 bc 6.78 bc 61.0 de2.46 a 233 a 37.6 bc 148 bc 0 0 0 4 0
Y3298 ¢ 128 bed9.68 ¢ 7.56 b 673 ¢ 61.0 cd249 a 235 a 376 bc 147 b O 0 0o 11 0
Y4307 b 130 b 979 b 758 b 709 b 612 c 248 a 235 a 369 b 148 ¢ O 0 0o 13 0
3 Y5301 ¢ 129 bc 970 bc7.58 b 683 bc 614 b 245 a 242 ab37.6 bc 148 d 0 0 0 4 0
Y6329 a 136 a 10.14 a 7.73 a 750 a 61.7 a 249 a 233 a 351 a 149 ¢ O 0 0 51 0
Y7284 d 125 ¢ 946 d 749 cd 572 ¢ 618 a 278 ¢ 293 d 386 ¢ 150 f 0 0 0 69 0
Y8290 d 125 ¢ 951 d 747 d 625 d 615 b 275 bc 271 ¢ 389 ¢ 151 g O 0 0o 27 0
Y9 304 bc 128 cd 9.73 bc7.53 bc 6.83 bc 615 b 267 b 249 b 370 b 151 h 0 0 0 11 0
Y1293 b 124 ¢ 955 b 745 d 672 b 589 d 249 bc 227 a 386 bc 148 d O 0 0 0 44
Y2295 b 125 bc 959 b 747 bed 6.80 b 59.1 ¢ 240 ab 223 a 39.0 bc 148 ¢ 0 0 0 0 38
Y3297 b 126 b 963 b 751 b 692 b 59.1 ¢ 236 a 220 a 389 bc 148 ab 0 0 0 0 38
Y4293 b 125 bc 955 b 747 cd 684 b 590 cd2.41 ab 229 a 398 cd 147 a 0 0 0 0 42
4 Y529 b 126 b 957 b 749 bc 683 b 59.0 ¢cd2.36 a 226 a 38.7 bc 148 a 0 0 0 0 36
Y6315 a 131 a 990 a 7.61 a 747 a 594 a 243 ab 225 a 367 a 148 bc 0 0 0 4 7
Y7270 d 121 d 922 ¢ 738 ¢ 549 d 594 a 289 ¢ 290 ¢ 405 d 149 ¢ O 0 0 16 0
Y8278 ¢ 121 d 930 ¢ 737 ¢ 620 ¢ 593 b 275 d 257 b 397 cd 150 f O 0 0 0 0
Y9292 b 125 b 954 b 748 bcd6.84 b 593 b 256 ¢ 228 a 382 b 150 f 0 0 0 0 20
Y1 284 de 123 de 943 de7.43 de 625 ¢ 639 ¢ 229 a 213 a 335 b 143 ¢ 0 0 0 0 42
Y2292 cd 125 cd 955 ¢d7.47 cd 661 b 644 b 222 a 2.06 a 33.1 ab 142 b O 0 0 0 58
Y3301 b 126 bc 968 b 750 ¢ 683 b 646 a 226 a 206 a 332 ab 142 a 0 0 0 0 47
Y4 300 bc 126 bc 967 b 749 ¢ 691 ab 646 a 231 a 2.11 a 341 bc 142 a O 0 0 0 27
5 Y5295 bc 127 b 965 bc754 b 661 b 644 b 222 a 2.07 a 339 bc 142 a O 0 0 0 49
Y6312 a 131 a 989 a 762 a 723 a 647 a 226 a 213 a 318 a 142 a 0 0 0 0 13
Y7275 £ 121 £ 932 e 740 ¢ 575 d 646 a 275 ¢ 2,69 d 357 d 143 bc O 0 0 9 0
Y8 281 ef 122 ef 940 e 741 ¢ 621 ¢ 643 b 253 b 242 ¢ 351 cd 144 d 0 0 0 0 4
Y9 297 bc 126 bc 9.61 bc749 ¢ 679 b 643 b 249 b 223 b 327 ab 144 d 0 0 0 0 0
Y1295 ¢ 125 ¢cd 9.60 ¢ 748 de 6.71 ¢d 676 d 2.12 a 198 a 30.8 bed 1.38 b 0 0 0 0 42
Y2303 b 127 bc 972 b 7.51 c¢d 696 bc 68.1 b 206 a 192 a 30.1 ab 137 a O 0 0 0 58
Y3303 b 127 b 974 b 7.54 bc 6.82 bcd 68.1 ab2.04 a 192 a 31.1 bed 1.37 a 0 0 0 0 47
Y4304 b 127 b 975 b 7.54 bc 703 b 679 ¢ 205 a 190 a 314 cd 137 a O 0 0 0 27
5 Y5298 bec 127 b 969 bc756 b 658 d 679 ¢ 204 a 193 a 302 abc 1.37 a 0 0 0 0 49
Y6 317 a 133 a 996 a 7.66 a 757 a 682 a 211 a 195 a 289 a 137 a O 0 0 0 13
Y7271 ¢ 121 ¢ 926 e 741 f 581 f 679 ¢ 267 ¢ 263 d 357 f 138 ¢ 0 0 0 9 0
Y8280 d 124 d 939 d 746 ¢ 623 ¢ 673 ¢ 239 b 232 ¢ 335 e 140 d O 0 0 0 4
Y9 301 bc 127 b 971 b 7.54 bc 7.00 b 672 ¢ 231 b 215 b 318 d 140 e 0 0 0 0 0
Z},LE'I’ITZ'S'I.

ymg*CO,*dm2+hl.
*Different letters indicate significance at 5% level by Tukey's multiple range test.
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ODMPPFD
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The effects of the differences of the alternatives in Y experiment

on the distributions of CDMPPFD (left) and ODMPPFD (right)
in the plot of four PSBs where the unit was pE-m?-s'.The
abbreviations of the alternatives refer to Table 3.

Table 29. The coefficients of correlations between CDMPPFD,
ODMPPFD and other variables of all crown models
(n=405) from each experimental plot of the number of
PSBs in the experiment Y. The abbreviations in the table
refer to Table 4.

Num. of

PBS

CD-  OD-
MPPED MPPF]

CD- OD-

D

MPN__MPN

LAO PNLES MCFNS MCFVD MNLBA PSLB

CDMPPFD 1.000" 0.936
ODMPPFD 0.936  1.000
CDMPPFD 1.000 0.942
ODMPPFD 0.942  1.000
CDMPPFD 1.000 0.919
ODMPPFD 0.919  1.000
CDMPPFD 1.000  0.954
ODMPPFD 0.954  1.000
CDMPPFD 1.000 0.953
ODMPPFD 0.953  1.000

0.995 0.893
0.964 0.992
0.995 0915
0.966 0.994
0.996 0.882
0.942 0.991
0.995 0.902
0972 0.985
0.998 0.921
0.963  0.991

0.957
0.879
0.874
0.741
0.950
0.816
0.967
0.894
0.966
0.932

-0.701
-0.789
-0.819
-0.861
-0.796
-0.785
-0.821
-0.847
-0.878
-0.869

-0.644
-0.665
-0.635
-0.649
-0.798
-0.750
-0.748
-0.755
-0.802
-0.725

-0.771
-0.766
-0.686
-0.565
-0.810
-0.695
-0.763
-0.720
-0.838
-0.733

-0.228
-0.300
-0.111
-0.114
-0.403
-0.399
-0.297
-0.316
-0.344
-0.290

0.100
0.118
0.086
0.173

-0.004

0.067
0.251
0.258
0.289
0.301

“ Significance at 0.1 % level, 1% level or 5 % level if r >0.4816, r>0.3922 or r > 0.3044, respectively.
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BIFABHEET VORI TH L Z L h s, EfliasDd
FEBIZBVTIX, MASLERNLEN 720, EIUE
Bo%WEHHTIE3MEE cHY, @w2Mme L (530
#). LIXEA, BREEASEOr—2bHY, Tk
WO X RN SBI SN2 BIPL S HFAET 5720,
2 7% L 3ATOMAEDLELIELTHIAET DT
—ADHESLNTz. ZoRE, HIBREIET 2 E UK TR
Baamiorz (30%). S5, RY7-VHMAGHLE
BEETELLEMS T 7201, EHBOMEFHEOFEIR
JAZOWTIZ0° D 1HEHH (A1), 2=y FD¥ A T0%E
PILNZ DWW TIE MR 1FE4H (K3) (ZHIBR L7z (5530
£). P, ZOHMIERIE LA, 512, EBROM
BHAEATI0 7217 0720, FRoMEFEA (L) OWHIX
HlBR L 72

DIF, EBR2O#RIZOWT, EHHFERKINICEL
72, B, HEIROEMIIIEERICB T LMAEDE
WEB L ORIES KO VT IS DI L 7% 2o 7248
EETVEOEEG (LUF, BREHE) bl

1) 2XEREREICH T2 BY-VEAEDEDHR
QAR TR EBRKX OFEAFEH A A S DEEETIO0
%UNTF LMK, P A G bEERE L O T A S
FEBRTIE2% LT Lo TR - 72 (55305).
LB TERAT L /- &5 € 7V © CDMPPFD # #i
#lIZHCY , ODMPPED % #ft il 12 B o TR B &2 AR L 72
(4 14X). ZOfEH, CDMPPFD#t Kl 13 3455uE -
m2-stThotz (E1414).

W RER S (RE) 188 H4 %

CDMPPFD O I A5 14720 & 1047 F TOHM e € 7 v
WZEBRY, s 0@ RS, CDMPPFD, ODMPPED,
CDMPN & & 0FODMPN @ & Hifiti 35 & OF 5 FHH OB I
WEZFEIIRITR L. B, HB3LEPITEZ=y MR
BbLFORL7 2=y MERIZCDSO 70 75 AFHED
FCHBIWICERSINZb 0T, FEBEEBI =Y
FDOKRE EGATEDORA LGOI L > TEFDOEEITZEAL
L7= (A, 2020)

A L OBHREE 7V ICBR Y, BERE VY v RET
WEIZFE ISR L7z, B OBEETVIZBIT 5
BRI ZFET 2 LT oMY Tho7z, Tk (C) 1
160cm, EHOKE SHMAE (H) EEBIIEREY, £
B e oA (D (IR AR S A, 551 Ao
g (F) (325 225° (RETE A n), RO gz
LS (G) 13180°, =y b A XDl (P)
IR, 2=y FOGBAESATE (S) 13EE60°,
IR 80° 5 & UEMER40°, 2= v + o EEEH.LA DS
297 (Y) 131200V FIR, 2=y b OFEMBOSAE
(Q) FLHEIFERRHETH o7z (FEIRBLUEL
[4).

2) 3XERKREICH T 2MBY-VEAEDEHRE

SARER EBRX OBRAE AL LA S b FERTIE
8% LI LKL, PALHLA G LY FERB L T MASD
HEBRTENZN21%B L H26%TH -7z (530
).

) L RBEREBAKZ#v/zE 2%, CDMPPFD# K

Table 30. Combinations as all-play-all of the alternatives for training and pruning procedures within the each order, namely , high, medium and low
effect for improvement of the light environment, which were found in the Experiment 1. Abbreviations of the alternatives refer to Table 1,
Table 2 and Table 3. The proportions of the remained crown models which did not violate the five conditions were shown in the right end

of the table.
Orders Num. of Alternatives Total Remained
PSBs A K C E F G H 1 P Q S Y Num. %
2 Al K3 C5,C4 E3,E2 F7, F6 G6, G5 H3,H2,H4 11,12 P3,P5 Q5,Q4 S4,S7 Y6,Y9,Y2 2304 9.7
High 3 Al K3 C6,C5 E3,E2 F5,F3 G4, G5 H4,H6,H3 11,14 P3,P5 Q5,Q4 S3,S5Y6,Y4,Y9 2304 7.9
order 4 Al K3 C6,C5 E3,E2 F5,F3 G3,G4 H2, H7,H5 11,14 P7,P5 Q5,Q4 S3,S5Y6,Y3,Y2 2304 9.1
5 Al K3 C7,C6 E3,E2 F5,F3 G2,G4 H4,H7,H5 11,16 P7,P5 QS5,Q4 S3,S9 Y6, Y3, Y4 2304 12.8
6 Al K3 C7,C6 E3,E2 F5,F3 G2,G3 H2,HI,H3 11,16 P6,P7 Q5,Q4 S3,S8 Y6,Y4,Y9 2304 14.0
2 Al K3 C3,C2 EI,E4 F5,F3 G4,G3 H5,H2 14,15 P7,P6 Q1,Q2 S8,S6 Y3,Y7 1024 1.8
Medium 3 Al K3 C4,C3 EIl,E4 F1,F6 G3,G2 H7,H4 17,12 P7,P6 Q1,Q2 S8,S9 Y5, Yl 1024 21.1
order 4 Al K3 C4,C3 EI1,E4 F6,F7 G2,G5 H2,H6 12,16 P7,P6 Q1,Q2 S6,S7 YI1,Y4 1024 744
5 Al K3 C5,C4 El,E4 F1,F7 G3,Gl H5,H4 14,12 P7,P6 QI,Q2 S8,S6 Y9, Y5 1024 67.1
6 Al K3 C5,C4 E1,E4 F1F6 G4, Gl H2,H6 14,12 P7,P6 Q1,0Q2 S9,S5 Y9,Y2 1024 4l1.1
2 Al K3 C6,Cl1 E5,E4 FI,F2 G2,Gl HI,H5 13,15 P4,P2 Q3,Q2 S2,S5 Y4,Y8 1024 1.4
Low 3 Al K3 C1,C2 ES5,E4 F7,F2 G6,Gl  H3,H7 15,16 P4,P2 Q3,Q2 S6,S2 Y3,Y2 1024 259
order 4 Al K3 C2,C7 ES5,E4 F1,F2 G6,Gl  H4,H6 17,15 P4,P2 Q3,Q2 S9,S8 Y4,Y9 1024 38.1
5 Al K3 C2,C3 E5,E4 F6,F4 G5,G7 H2,H4 15,17 'P4,P1 Q3,Q2 S5,S4 Y2,Yl 1024 33.0
6 Al K3 C2,C3 E5,E4 F7,F2 G5,G7 H4,H6 15,17 P4,P2 Q3,02 S2,S7 Y5,Yl1 1024  45.5
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12 3619uE - m™” - s Th o7 (BE16). Hfr e Fhe
D &AL A A D TH L7285 € 7V CDMPPFD 7 —
FINEE L HE o ToAi L7z (5516 ).

CDMPPFD O g7 A5 147 2> & 1047 F T O e € 7 v
IZDOWTL) LBk RFREER L (5832%). FHI14L

117

Table 31. The crown models from the top to the tenth in order of
CDMPPFD value from the plot of two PSBs in the
experiment 2, their series of the alternatives in training
and pruning procedures, total numbers of the units,
ODMPPFD, and other variables. The explanations of
the alternatives refer to Table 1, 2 and 3. The
abbreviations of the variables refer to Table 4.

Rank- Series of the alternatives Total CDM- ODM- LAO PSLB MCF-MCF- PNL-
— — - SR N . < — = ke ing in training and pruning procedure units PPFD PPFD NS VD ES
OBEETIVICERDY , BEXE V) v FETFTVHZE 17 Unitl” Unitl’”_m’ % block block %
. . Lf ’__ 1 th EE«T[- Hi?& %TZ) 1 CS5AIK3D2E2H411F6G6P3S7Y9Q5 13 3455 1425 7.84 72.0 222 2.06 24.8
z - | 1 DR 55 )L D) 155 | 2 C5AIK3D2E3HAIIF6G6P3STYIQS 13 3455 1423 7.84 71.8 221 2.07 262
L m : %ﬁjl N & 7 = R EJ:}— 3 C5AIK3D2E2H411FSG6P3S7Y9Q4 13 3453 1422 7.76 71.7 226 2.04 249
N N - . N N N 4 C5A1K3D2E2H4I1F5G6P3S7Y9Q5 13 3451 142.1 7.84 72.1 220 2.07 259
ELTo#E) ThHo7z, FigE (C) 13190cm, FHAE 5 CSAIK3D2E3HAIIFSGOP3STY9QS 13 3444 1419 7.84 718 2.26 2.09 259
6 C5A1K3D2E3H411F6G6P3S7Y9Q4 13 3443 1423 7.76 71.5 224 2.09 243
=3 AN % L ) S T 7 CS5AIK3D2E3H4I1F5G6P3S7Y9Q4 13 3439 1423 7.77 71.5 225 2.07 247
HiFEﬁF]ﬁ@]jjﬁﬁf <E> Ci%yﬁﬁnl‘gbit*ﬁy)fﬁﬂi’ EE*}ZO)j( 8 CSAIK3D2E2H411F6G6P3S7Y9Q4 13 343.8 142.1 7.77 71.7 222 2.07 250
9 C4AI1K3D2E2H4I1F5G6P3S7Y9Q4 13 3429 1414 7.77 71.6 232 2.07 27.1
10 C4A1K3D2E2H4I1F6G6P3S7Y9Q5 13 3428 1413 7.84 71.6 2.37 2.10 29.1
ZUE-m?2+s7,
150 -
—
)
(7]
H 140 -
o~
£
L]
w x X
= XK ol ¥
= 130 - >5<><
) ABA %
L X
o X
o X
E 120 + < High effect for improvement of the light environment
[e) X Medium effect for improvement of the light environment
A Low effect for improvement of the light environment
110 A A A A A A
240 260 280 300 320 340 360

CDMPPFD (uE-m2-s-)

Fig.14. The scatter diagram between CDMPPFD and ODMPPFD of the remained crown models of the two PSBs after Experiment 2.
The combinations were done as all-play-all of the alternatives for training-pruning procedures within the each order, namely,
high, medium and low effect for improvement of the light environment, which were found in the Experiment 1.

Fig.15. The view from the south (a), that from the east (b), that from the top (c) and the solid model (d) of the top ranking model in the
experimental plot of two PSBs, which series of the alternatives was CSA1K3D2E2H411F7G6P3S7Y9QS5 shown in Table 31. A
horizontal line indicates 50 cm.
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118 W RFAE (B £18% Hi s

XA (H) 1ZEIEEEY, BRI A ESARTE Table 32. The crown models from the top to the tenth in order of
() BB, %1 EHomERLS (F) it xporiment 2. theit sorics of e homatives and wthor
015 GHICHD, EHORIRHONS (© 1 b, T gt o b s i o
120°, 2=y b A ZO5A4R (P) 13K35%, 2= b to Table 4.

DR AT (S) (ZIEFIT &M, 2=y b O e oD perp NS VD S

Unitl” Unitl> m’ % block block %
C6AIK3D3E3HAIIF5G4P3S5Y4Q4 14 3733 148.0 9.11 747 2.5 192 238
C6AIK3D3E3HAIIFSGAP3S5SY6Q4 14 3712 1473 9.11 747 2.16 193 238
C6AIK3D3E2HAIIFSG4P3S5Y9Q4 14 362.0 1442 9.29 748 2.04 1.76 252
C6AIK3D3E2H4IIFSGSP3S5Y9Q4 14 360.5 1463 9.15 74.8 195 1.75 247
C5AIK3D3E2H4IIFSGAP3S5Y9Q4 14 357.9 142.6 925 746 200 1.78 267
C6AIK3D3E3HA4IIFSGSP3S5Y9Q4 14 357.0 1454 896 747 1.90 1.76 23.0
C5AIK3D3E3H4IIFSG5P3S5Y9Q4 14 356.5 1442 9.18 748 193 1.74 250
C6AIK3D3E2H4IIFSG4P3S5Y9Q5 14 3562 1429 885 759 2.17 1.83 264
C6AIK3D3E2HAI4F5GAP3SSY6Q4 14 3557 1424 856 74.8 2.14 195 226
10 C6AIK3D3E3H4IIFSGSP3S5Y9Q5 14 355.1 1453 8.82 760 1.92 1.79 235

g LA O5- 277 (Y) 138855120°, 2= b OFAM
WE AT (Q) 1EEmEIZ LMD THETH -7z (5532
EBLUEITH).

3) AXERKRBRICH T HHHELVEAEHEDR

o N N

YUE-m2-s7l.

< High effect for improvement of the light environment
150 © X Medium effect for improvement of the light environment
A Low effect for improvement of the light environment
Corpes
@
T 140
& L
w
=1
N
(=]
W 130 F
o
o
=
Q
o 120 -
110 A A A A s A
240 260 280 300 320 340 360

CDMPPFD (ME*m2-s1)

Fig.16. The scatter diagram between CDMPPFD and ODMPPFD of the remained crown models of the three PSBs after Experiment 2.
The combinations were done as all-play-all of the alternatives for training — pruning procedures within the each order, namely,
high, medium and low effect for improvement of the light environment, which were found in the Experiment 1.

Fig.17. The view from the south (a), that from the east (b), that from the top (c) and the solid model (d) of the first ranking model in the
experimental plot of three PSBs, which series of the alternatives was C6A1K3D3E3H411F5G4P3S5Y4Q4 shown in Table 32.
A horizontal line indicates 50 cm.
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AR FEFFEEEX OBRAEE T FAHAE DY ERETH Table 33. The crown models from the top to the tenth in order of

o i ™ I o) 1 ey CDMPPFD value from the plot of four PSBs in the

9% LK<, PAALA G DA EERTH 74% B L OF il experiment 2, their series of the alternatives and other

N S s i AQ O/ 7% . (A variables. The explanations of the alternatives refer to

AEDERRTIIIK% TH o1 (% 30%). Table 1, 2 and 3. The abbreviations of the variables refer
CDMPPFD 5 A fii 1 369.8UE - m™2 - s Th - 72 (% o Table 4.

18 ) B XTI OMAE DLENS A U EETE Ria‘:;;— Serics of the alternatives. I;):?S] lc)*}r))gg (;EFMﬂ LAO PSLB MI\?SF— MV(‘],)F— PE]TI;J

Unitl” Unitl” m’ % block block %

TV @D CDMPPFD 7°— % 134 { 28E 72 > TH A L7z (55 T CSATK3DAE2IIIF3GIPISIV6Q 15 3698 149.0 10.02 7576 210 171 255
2 COAIK3DAESH2IIF3GIPISIV6Q4 15 3690 1492 1002 7535 198 166 224
. 3 C6AIK3DAE3HTIIF3G3P3SSY6Q4 15 3688 1495 925 7419 199 176 20.0
181). 4 CSAIK3D4E3H2IIF3G3P3S3Y6Q4 15 3687 1485 998 7590 2.01 167 252
5 CSAIK3DAE3HTIIF3G3PSSIY6Q4 21 3684 1494 922 7585 219 184 233
A8 T A7 s S s YR SR 6 C6AIK3DAE2H2IIFIGIP3SIY6Q4 15 3681 1508 994 7562 201 166 245
CDMPPFD D FF 3173 174> 5 101 % T OB £ 77 b 7 COAIK3DAE2HTIIF3GIP3SSY6Q4 15 3674 1489 936 7422 204 176 216
. . § CSAIK3DAE3H2IF3GIP3SIV6QS 15 3669 1477 987 7606 210 166 265
IZDWT1) ERBERFEERIER L7z (55335%). FFI14L 9 C6AIK3DAE2HTIIF3G3PSS3Y6Q4 21 3669 1504 0.8 7581 215 190 21.9
10 C6AIK3D4E2H2TIFIGIP3SIV6QS 15 3662 1502 983 7628 206 169 24.1

uE-m?-s,

. % S
150 0o 88 o%q}gg;é

) N2

- 8 00 TREQ g

£ 140 0§ 8 o©

w

=1

N

Q

W 130 |

Q.

o

=

(]

o 120 -
< High effect for improvement of the light environment
x Medium effect for improvement of the light environment
A Low effect for improvement of the light environment

110 A i i i 2 i
240 260 280 300 320 340 360

CDMPPFD (uE-m2-s-)

Fig.18. The scatter diagram between CDMPPFD and ODMPPED of the remained crown models of the four PSBs after Experiment 2.
The combinations were done as all-play-all of the alternatives for training — pruning procedures within the each order, namely,
high, medium and low effect for improvement of the light environment, which were found in the Experiment 1.

Fig.19. The view from the south (a), that from the east (b), that from the top (c) and the solid model (d) of the first ranking model in the
experimental plot of four PSBs, which series of the alternatives was CSA1K3D4E2H2I1F3G3P3S3Y6Q4 shown in Table 33.
A horizontal line indicates 50 cm.
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OBHEETIVICERY, BIEKE V) v FETIVHZ 19
PUIR L7z A I OBREE 7V O FERIL 2 5125 %
EUTo#Y) Th o/ (533%). F#E (C) 1£160cm,
FAAEEMBOSAE (E) (3E0mEHIZ &8, £k
DORE SHAE () EPRORESOWESA, TS
e A BE AT (D) (XA S AG, 55 1 Ao mfz
O (F) 1325 180° (FEANL), ER O [lEsH.L D
5 (G) 1390°, = Mo XD45HF (P) 13k
&, 2=y FOSEAESATE (S) 1340085, 1=

FoREEFLAOS 2 J7 (Y) 138451800, = +®
FEEBBOSATE (Q) (EMEIIEmO THETH- /-
(H33EB LU 19N).

4) SAERKERXICH T 2MBYU-VEAEHEDHR

SA F AL FEBRIX OFRAEE A1 B A G DR EERTH
13% LM<, PR A S DB EBRTH67%EB X O T
AEDEEBETHB% TH -7z (H30%).

CDMPPFD % Kfili 1£ 3644uE - m™ - s' TdH - 7z (4
20E). Wi e FREOEZMAGDLELLAELBEET
V@ CDMPPFD 7= 7 13% K A" FE % o THAi L7z (5620
).

CDMPPED O 5 25 14720 & 1067 F TO#EE 7V
IZDoWTCL) EFMEARRAER L (58343). FAI1L
DOBFEETIVICIRY, B E V) v FETF IV Z 21
MR L7z, FA LA OB E 750 OB 2 5153 %
EUTOMEY) THhHotz (H34%). F#E (C) 13190cm,
FAEAEEMBO AT (E) (BT &R0, £k
DORE AR (H) IZEIFER, ERG I AR5
A (D IR ARG, 551 B oG (F)
(b2 5 135° (A NL), Fh o mlEzd.L MmO S (G)
1372°, 2=y A X054 (P) 132EHASH AL,
BEAINB £ O R, 1= v b OS5I AR Ai T
(S) 1ZHEER60°, HHIEE40° 35 & USEHER80°, = b D
AlEzLADE 20 (Y) 13#5590°, 2= + OFEMH
oS MTE (Q) 1ZEmEBlIEBOTHETH -7 (534
RBLUE21K).

5) 6FAERKREICH (T BYLVEAADEHR

6 AR ERFERBRK ORRAFEA L A A DY FEERT 14
% LA, PALLA G D FERTH A% B & O F AL A
HEHEERTH6% TH -7 (55305).

CDMPPFD # KMt 13 3506uE - m™ - s' Th o 72 (4
22). e BL O TFMOEKMAEDED B4 U8
#EE 7V O CDMPPFD 7 — % (3% { S HE % - THAi L

312

W RER S (RE) 188 H4 %

7o (552214).

CDMPPFD O 5148 16220 & 102 £ TOBEE 7 v
IZDoWTL) EFMAREER L (B35%). FFIL
DOEHFEETIVICIRY , B E V) v FET IV %523
PR L7z, A AL OREE 7V OBIRE A 5% 5
EUTO@EY) Thol (5355%). F#E (C) 13 210cm,
FBAEEMBOSATE (E) 13w & B, +
BoRE 54T H) EHVOESDOBE, THE
FEEGATE (D NS, 851 TR o Rl
i (F) 134t 5135° (FsGhL), ER RGO
WMo (G) 1372, 2= M A X054 (P) 133
AL, AN & O AR, L= b Ol
FEESATE (S) 12407395, 2= v FOmEH.LADS
275 (V) 1200V, 2= v b oL O 54 IE
(Q) FEMEIIEMDTHETH o7z (EHEBLVE
231).

6) EKRR2(ICHTIRIRE, XERILUHBEHRED
&7 — 2 EOEEERF

FEER21Z BT B HEE TV ONERSE, BEEB X O
TIEARED % 7 — & OB OMBIFTH % FAFLFZER XIS
BHI L7 (GB36%). TR, 3RTR, ARFHBLIV
54 EAL D FFEERIX 12 B 5 CDMPPFD & ODMPPFD
OFBIEIEF ICE o7z (536%). 72, CDMPPFD
& CDMPN O, & %\ %, ODMPPFD & ODMPN O
MWL IEFICE o7 (365,

LAO & CDMPPFD OAHRA X1 & A & D FAEFFERIX
THh7R D Eh o725, LAO & ODMPPFD O#iE I 2
LD LESINT L7z (8363R). Z0E2»0OfEIRE
EHBREE T — & OMBIIL IR T AL, ARFHB L O5ARE
BB EBRIX TEH - 7275, 2RER L 6 R ER DM HE
BRIX Cl3 k- 72 (5365).

z =

FKEICHHEFNVFEII2OOE®RI G TN, —
SHIE, mrEk (LA, 20200 ©CDSED L H 12, FEBEO
BoORD Y ICEHERZHCTHEE TV EERT 52 L
Thb. ZoOHIE, RFOLIHIIZ, INLOETFTILAL
BEE, JuhE, BHERRER EOETED X ) IIRD B
IMERETLZE, FbhIE, ETIWVERTH L. B
AR EOEND IR RAT T B L 58 e %
WEPLELWEE T CRET2 L E, ZOETIVFL
D THERTH L L Bbh s,
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AR B/ N W WO IR O fl able 34. The crown models from the top to the tenth in order o
= X % CDS I, o H Table 34. Th dels from th he tenth in order of
- T FE - CDMPPFD value from the plot of five PSBs in the
bIEMEICROE T, ReRT SNEHE € 7V ICIT AR experiment 2, their series of the alternatives and other
N S - 2 EEROM variables. The explanations of the alternatives refer to
AR TH7 e (LR, 2020). 722 Z1E, KEROB &M Table 1, 2 and 3. The abbreviations of the variables refer
WAL 60 D TR A FEESE L L &, IEREIZ60° (2 to Table 4.
&‘ r.o f, %9\& V) & 2{) éﬂ—%% %'ﬁé ,\) VC&) 7) ,\) ) 7QD 7 ‘7 .L\ Rial:;(— Series of the alternatives. '5::1] }L);)]EAD— (;PDFI\]/I)— LAO PSLB MT\?SF— I\/\[/([;‘— PE’;

Unitl” Unitl” m’ % block block %
C6AIK3DSE2HAIIFSG2P7SOY3Q4 22 3644 146.6 8.67 748 2.00 191 226
C6AIK3DSE3HAIIFSG2P7S3Y3Q4 22 362.9 1485 867 765 1.94 185 21.8
CTAIK3DSE2H7IIFSG2P7SOY3Q4 22 362.6 1449 871 750 1.99 1.77 223
C6AIK3DSE2HAIIFSG2P7SOY3Q5 22 3623 1459 856 755 2.03 196 22.5
C6AIK3DSE2H4IIFSG2P7S3Y3Q4 22 3621 149.1 8.60 765 194 193 23.2
C6AIK3DSE2HTIIFSG2P7S3Y3Q4 22 3617 1482 864 764 196 1.82 215
C7AIK3DSE2HTIIFSG2P7S3Y3Q4 22 360.8 147.9 8.67 763 196 1.81 21.2
C6AIK3DSE2HTIIFSG2PTSOY3Q4 22 360.3 1443 867 74.6 197 1.78 22.7
C7AIK3DSE3H7IIFSG2P7S9Y3Q4 22 359.6 1443 871 749 190 172 20.6
10 C6AIK3DSE3HTIIFSG2P7S9Y3Q4 22 359.6 144.1 875 748 196 1.75 212

FHAEICIE, ZoREIREE LRV, foBEREIZOWT
bR ZENE R LS. EBRLIIBU 2P HED
BhoRNE LT, ZOBRERENILEAEHFELE
W EREZLNDL. LIAT, MEBIUHEDNS. 2

[ RV T S

B m2esl,

< High effect for improvement of the light environment
150 x Medium effect for improvement of the light environment o
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Fig.20. The scatter diagram between CDMPPFD and ODMPPFD of the remained crown models of the five PSBs after Experiment
2. The combinations were done as all-play-all of the alternatives for training — pruning procedures within the each order,
namely, high, medium and low effect for improvement of the light environment, which were found in the Experiment 1.

Fig. 21. The view from the south (a), that from the east (b), that from the top (c) and the solid model (d) of the first ranking model in
the experimental plot of five PSBs, which series of the alternatives was C6A1K3DSE2H411F5G2P7S9Y3Q4 shown in Table
34. A horizontal line indicates 50 cm.
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ALL72X910C, SEIEEOS L EME IS B 2 EHT R o Table 35. The crown models from the top to the tenth in order of
CDMPPFD value from the plot of six PSBs in the experiment
oy Fe Sy P A 2 5 .23 > = ) . ) )
TEPRD 7= NEM 2 i B L72AS, S AUk~ 2, their series of the alternatives and other variables. The
LIEE A, REBRIZBIT AR ELZ BN THITI explanations of the alternatives refer to Table 1,2 and 3. The
abbreviations of the variables refer to Table 4.

ﬂi\, %71:, v 7 g{[@ﬁﬁgﬂﬁﬁﬂfibz}zﬁ\/\f:ELgfIL: J: é ﬁj\ﬁ Rank- Series of the alternatives. Total CDM- ODM- LAO PSLB MCF- MCF- PNL-

ing units PPFD  PPFD NS VD ES

THNWTHA. Unitl” Unit]® m® %  block block %

T C7ATK3DGE3NIF5G2PTS3YOQ 23 350.6 145.1 0.1 702 204 1.66 256

- — s or = ST o 1e 2 C7AIK3DGE3H2IIFSG2PTSIYOQ5 23 3485 1439 904 747 206 1.64 242

Lo T VERFEOLD, SKITIRE ) v FE 3 CTAIK3DGE2H2IIFSG2PTSIYOQ4 23 3474 1450 O.11 705 202 170 258

4 COAIK3DGE3H2IIFSG2PTSIYOQS 23 3464 1428 915 722 196 168 255

VP TE ST 7o - RIE RN 5 CTAIK3DGE2H2IIFSG2PTS3YOQS 23 345.1 1445 900 729 206 174 255

HwiegE7v y 7 OZZHECHE & OLEASIZ & 2 55O 6 COAIK3DOE2HIIIFSG2PTSIYOQ4 23 3441 1432 900 705 215 173 274

. . 7 C6AIK3DGE2H2IIFSG2PTSIYOQS 23 3440 1432 889 709 210 173 264

AT T O EIZ O W TIEBEH (ILA, 2016, 2017) 8 C7AIK3DGE3H2IIF3G2P7S3Y9Q4 23 3413 1457 885 703 2.1 1.63 247

9 CTAIK3DGE3H2IIFSG2P6S3YOQ4 23 339.6 1417 860 702 210 173 256

CEEL LR LT, F 7 MRARORE AR 2 FED 10_C6AIK3DGE3H2IIFSGP6SIYOQ4 23 3389 1405 871 707 213 172 264

—H Al - [ =

YuE-m?2-sl.

< High effect for improvement of the light environment
150 L % Medium effect for improvement of the light environment
A Low effect for improvement of the light environment
—
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Fig.22. The scatter diagram between CDMPPFD and ODMPPFD of the remained crown models of the six PSBs after Experiment 2.
The combinations were done as all-play-all of the alternatives for training — pruning procedures within the each order, namely,
high, medium and low effect for improvement of the light environment, which were found in the Experiment 1.

Fig.23. The view from the south (a), that from the east (b), that from the top (c) and the solid model (d) of the first ranking model in the
experimental plot of six PSBs, which series of the alternatives was C7TA1K3D6E3H2I1F5G2P7S3Y9Q4 shown in Table 35. A

horizontal line indicates 50 cm.
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Table 36. The coefficients of correlations between
CDMPPFD or ODMPPFD and other variables of
the remained crown models which did not violate
the five conditions from each experimental plot of
the number of PSBs in the experiment 2. n
indicates the number of the remained crown
models. The all correlation were significant at 0.1
% level. The abbreviations in the table refer to
Table 4.

Num. of PSB 2 3 4 5 6

CDM- ODM- CDM- ODM- CDM- ODM- CDM- ODM- CDM- ODM-
PPFD PPFD PPFD PPFD PPFD PPFD PPFD PPFD PPFD PPFD
CDMPPFD 1 0.716 1 0959 1 0915 1 0934 1 0.774

ODMPPFD 0.716 1 0959 1 0915 1 0934 1 0774 1
CDMPN 0988 0.789 0.997 0.971 0.991 0.950 0.991 0.962 0.973 0.881
ODMPN 0.939 0.996 0.883
LAO 0.937 0913 0.914
PNLES -0.921 -0.936 -0.776
MCENS -0.878 -0.892 -0.634
MCFVD -0.916 -0.910 -0.714
MNLBA  -0.821 -0.528 -0.926 -0.924 -0.789
PSLB 0.623 0.464 0.931 0.928 0.794
n 256 256 665 665 1320

0.441 0.925
0.922 0.654
-0.407 -0.561
-0.562 -0.401
-0.742 -0.558

0.995 0.905 0.994 0.699 0.990
0.843 0.909 0.834 0.864 0.651
-0.880 -0.865 -0.881 -0.498 -0.828
-0.728 -0.702 -0.779 -0.448 -0.761
-0.736 -0.822 -0.849 -0.627 -0.867
-0.861 -0.827 -0.839 -0.418 -0.805
0.875 0.811 0.829 0.360 0.746
1320 1322 1322 1210 1210

PEIZ DWW T B BERR (LU, 2018) CTREL < EH L7
LoT, RMTIZINSICHETLEZITEG L.

L Lans, 7oy 7 ofEwIZonT, 1972
TWiboTH &\, BIBICERLELLTHILEN
KR TH B0, WEEFTIVOETO Y 7 b L O
70y 7 NOREFREZBEHMICELLERER LW
RUEBLVEIIER, O EICXAEMEIEIEEL
v, 7Oy JNOREREPFEL W LILET S D
T, 0% EREBT LA THDL. LIFEZ, HAR
M Lo, R CIIA T AR ERT AT %
UC, BENOREREICKRE 2@ EELRNE IS
SJABSNS. Nz <, PR (LA, 2016, 2017, 2018)
THIHY-VoETay 7 BB L 0ET O Y 7 NIEE
L dLTBY), MROMELIMTEZLIEN LD
5.

SIEH - BRI ORL - W A G bERIT2IE, M
AEDLERNOEREIFLEL 2. 22 0b 5T,
CONER#ET 0L, DToZ xR0 TH
5. %0, &HE - AEFILORNLTZ ) MAEDEIZ
£ 2B E 7OV ORBIE K CFEN L (622 H) 129
BRZETHD (LA, 2020). EEHD) TR, TEK
L7856 TN O REPREBRO BB E W7 S v
ZENTFHEENS, BEIIZ, CDS (LA, 2020) % H
WC, INETOBOBEETVERETL, BET 5T
=R REL BT NE LS, FUIA, 18EE
FIICO X, £ ()2 T 50 TIE9840%) DER
PPFD & Pn QBB A 77— 5 %, &B%) (13E5Z)) 4312
DVWTHERRIE R S v, ZofE¥EnS - BREILE
Thb ERUIBITL, BREE —HEL, MAs
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L FEREAEZREL 720D 01T X5, HAE,
FHERDDEEFERZRVESL) ., IhEd, EER2OHL
Ai R E 7V OFIRBGRYIZ RARY, 2 21213
BR1CH S N7 EERBEUGER RSB b I TWw 5
LB bins.

WRO2 ICRRLAELY L, FRomEsiaE (A) %
90° D 1FEMEZ LI =y DS A7 (K) &Mk
THHICHRE L. CoFAEHRMEAGbEREE T
XLETEOLTIETHo72. 612, BIEOHBE L
TRD2EE T2, 12HIE, B FEIZAMLIC
EBT5b00, KEEftoBpim, EirEEoHhT
B REDS Ao 7 (FRRERS, 2018). 20 HIE,
FOLGERE E L3O TERETH Y, ThERET
HMAEDELYE, EREEPRIL LS. HBEOHN
ELT, 2 RR3 IR = v b OEI S AR 12
Ehrolzl b (H205) BLOBKRSEROZ=Y FO
IR R R Th o722 & (IR, 2020) HbT5H
5.

AFER GERDLDL)) T, EEIMELITZELAO AN
L7z (843, CoMME LT, BB L O3
ECEDIETMICIT27:00FREZH 50 LoHw
22lbdY, FEHFEFIE BEEED LA LRI
%Y, LAODSHA L7z (4% ZerEzohs. %
72, ERH L ERKHOM THERETORFISRL ) (5
4 %), CDMPPFD & ODMPPFD O [ OB AE A - 72
(365 ). ZoMmE L TR OBER R H I3 ik
o OBEAENY 4T gL EIEE T < F THTY, Zofd
MIEFHEIMENTERE L 2D, ), BRARIMO %R
WERHIZIEZoEAFENLL D LEEZ LN,

LER (FBEROL02) T, E&IEESHo I
i < & %1213 CDMPPFD P 134 U Tk & <, dbflE
SROFANMEL & ST TRE o7z (56 £B
LUE2 ). Uy kd, ODMPPEDFMMHEICIZZ D &
I RMERIE RSN h o7 (556 K). TOBMNIIHAMT
o, BI LI, EFmLENCE L &, B OB
WA B S A, S, EENETIEE o iZduE
BRI X, 7272, BHEMEG L S - Ch, T
SO E TR R, FIIHEELTFRESI= Y
FOZETHE, TNOOHEBHIMITEFLELTHSL S
& 225, CDMPPFD “F¥MED R/ MEA LT % izt
LIS —EOHPICAMA L (586 %) boLEZS
N5, —75, CDMPPFD *FIMED R AMED IS 5 JihE
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IR & I EOFPIC A L7z (556 %), ZOREH
ELThREHELRIEPEZONS. ZERHICIE, E-o
&) LZBEAHE Uiz, ODMPPED SEMEOFHIIC
B LEmER SN oz (556 %) o LR
b,

CEE: (WHEFRN1LD3)) T, BHRERKL D FHHIEV
EERBREDR U CRIFICR - 7208 (558%K), TDENA
FEBPRVIZEHFIOBRMAEZ 22 THAH ).
L7230 T, 3EBWL72 ) P T oy 7% (MNLBA),
PHEHZERINZE 7 1 v 2 o ElE (PNLES) B & OKFEH
M O@EEE 7Ty 7 HoFHfE (MCFNS) iFwiihd
WAL (58K dorEZONL. &612, BER
W70y 7 HoE4 (PSLB) KL (58%) &
EWEZOLND.

EZAHT, BEOFEEP40cmD &I LV EERS
BT D&, EHMOBESILALES L. Lo
T, MOFBIZ L BEEA L. #RIIOEERE S UE
THIENEZLND, L2LENS, HHIZEHIS
CHEMTIE, THTHEAREICZ Y, ZRAKMET
H29.

EFEE GERED1L.04)) TEROIHMBI A HZED
S>Th, MEHMOPLLIEH TV EDS Ko7z (LA,
2020). L7:%%57T, LAO, PSLB, MCFVD 7 & 0%l
WCIEKE RSB b o7z (51058) borEz
55,

HER WROLD5)) T, FEESAEIE T
DAHAOELE (H) \OGEREIEEAL L 724 (55125%), %
DFERE L TUTORENE ST, EHATE 720,
0 M CRE O E THENIEAS T, LAODED % b
2532k, &5, 2oy MSHEBEIL o 3EE
PIRMEL, ISP LI ETHL. EVEHOAD
£ & (H3), hab&3doBfRichy (BB123), HBEE
3UEETLIDEEZ NS,

FEE EROLD6) T, H1EEI T, SILOK
Lz MW CEsH L7z & &, CDMPPED 4 EA R b/ &
{Tpofzht (BE1455), ZOEKNELT, UTFOI LM
EROND. 12721, ZOLOOHRMEE LTUTO
HEH > TBLARENRSH AL, Thbb, FEERILELET
GEBDSNDEERTIE, TR OMEEHLAEGIZ (360°
SRR OMEREICHWZ ETHh L (ILE, 2020).
ZD7, EEERO TR ORI O ER F TEHO
M) 2 —FEEd, FEPHEAMICERSLZ &idhw. &

316

W RER S (RE) 188 H4 %

F OESERIAZEL, BLZEISHOT DS
DT 2. 2k, FEBRT, R FHICHYET S
81 ERDICES M O A FEE T 5 & & BTN
EHIE Lo FRIES N, HEIZZDRL TV, Zh
CAIPCRFIS, B 1 EBAE MO H ST 5 & &,
NIV L RICHDFERICL > THEHEEES RS Z &
FZE AL, EAROFIIEE 1 FEICHRE L7228, &8
TEBIIHEC ERICOVWTHITIZETUEIFEF LD EER
55,

GEE KERDLDT)) 1B 2B HEN RO
I HAHRCH 5. B 512, EREDHHICERS
ZAF i, LAOWE# A L, PNLES, MCFVDH X U
MCENS 343 5720 (5516%), WRERZHDT
WEREENLET LD EEZOLND.

B (FED1L0Y)) T, EHOSMAEAKE W
EE, BEEDSHICIEA S 720, LAO DA (B518%) %
W A~OFE RO A, W TIERERBEOUEE b
2HTb0LEZOND. —), THOGIEMEI/NS
WE FRREWORICR S, BRSO L W3RN
DORFEGANLE I L TFRGROE LR, LEER oK
DTMEBIZLRRADDEZZONDL. Ld > T,
MCFNS, MCFVD, PNLES# &3 Ak$5b 0% 2
bNb. T/, ERLOBRIZEL S EHOBIZHITITY
TIEIrdbDEEZLNS.

KEEB (FEN1LD9)) T, 2XR2=v b (K2) %
3K =v b (KD) L&, MoBIRFLIZHRT
CDMPPFD % ODMPPFD #¥K & 425 72 (§520%%). 2@
HEIZHAL T, MoBIRBIC N, 2028 D LAO
IS 22K &, PNLESIZH S V& o722 & T
% (520%). Fitoa=y boOBE, ERBIIHELSTS
LA o 72720 (LA, 2020), LAOIZHIK L, PNLES,
MCFVD, MCFNS7Z &idgd L7z (5520%). by, #&
K (K4 MWK (K5) ohe, ERPEEST L0,
PNLES, MCFVD 8 & ' MCFNS (Z8#k L, LAO 3%
L (#20%), CDMPPFD % ODMPPFD i L7z (4
20%) bDEEZLND.

P3EE (D 1.010)) T, hEwar=>y FDA (P1)
HEVIIHNOKREEDI=y hDAH (P2) DL X, W
WLRMEE AT A0, 22y MEBUI 2, 2=
F OFELIREIZE L 2o 72 (LA, 2020). TD7zdHT1=
v b &9 LAADELN, PNLES, MCFNS, MCFVD,
MNLBA & EASKE L ol (5522%) bokEZIHN
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b, &5, =y PEKAVASVWOT, FEREHEHD 4
TR ERIZIEA S, LAOR PSLB2SHA L7 (5522
F) borEZLND.

QFEEE (FRN1LMNI1)) T, Q2RQRIND LI, 1=
v DI R EIR AR E B R A, B ORI 3
e L, BEEEHOERB;FIIH 2% o7z (1UE
2020). Z OIRFEIXLAO® ik 4 & & ¥ IZPNLES%
MCFVDOH A% b 725 L7z (5524K) botEzbh
5. koT, BEBEIIQIRQTEILL, Q5% Q4TH
FL72 (5B245K) boLEZbNL.

SEE FHRED1.012) I2BWT, SIOHE, 1=
MEIFERICK LT8O DAETHIET 2. ZD7zo, i
DFEBEPSFHMT 222y P EREANICEZ ) LT L,
LAOIX#HA L, PNLESIZ¥K L7 (5265%%) doL#
ZoNb. —H, S3OYE, L= v MI40°DHEETH
32205, MOER»HHEMT 2=y b RIS
R DIZ< L, LAOIEH AL, PNLESZS A L7z (56
26%) borEIOLND.

YEE GERD1LD13)) T, YTHDWIZYSDOHEL
=y MDD, IOD, 2=vw b FEEHOEROKEIZT
HoERF TIIRY, 512, BEOI=y MIb R
KbDrEZLNDL. LoT, YIRYSTIZLAO 2SHA
L, PNLES, MCFVD, MCFNS7% &gtk L7z (428
F) boLEZLNDL, —F, Y6 T, HENEEFIZED
L=y MIFHOLAWEM B ISAAE.
D7z, EROBEIEEA L, LAO OH KX PNLES O
Labzb L (B2RE), KEREIUELZbDOEER
5N5. 2=y s OREEEFLH O GAT180° DAt (Y1~
Y5) ok &, FHIEFICL > Ta=y MIkEA 2T
FEH L7z (U, 2020). Zo7-0, RBRET— & RHE
FRMEIZ P b DI o7 (B528F) botEZRS
ns.

LZAT, LER GEREDLD2)) OfH % IR
THELTY, BERREICENRONL2 o7 (56
#). &b, s oOFEFIE CDMPPED £ ODMPPFD
DFHHEOFHINNT L A LI L o7z (62). —
T, PETIR R, AT -y WL &, BB
57— 4 &£ LAOX PNLES 7 & & OB OAHBE 2L & 7z
(7). TOZLIIE—HEMOAELLLIATH .
ZIT, ZOFEMIZOWTA LIS L 72w, A
BXOHEICR LA LI, SELEBREICHET 5B
iRz, 1=y s OFRBHBES AT ORI (5
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FHH) &= b OGS ORIRE (9FH) %
MA G bR, ZoMAEbEIZ L) CDMPPED %
ODMPPFD O & Hli\ 2 538 & 7278, I Met|c &
D INSDOPEMMEOEIZIEIEFWEL. —F, HAOF
— IR oaEE LD, Ty MOMENE T -
boEEZLNL. BT LI, FHEOKNNIEADLSLT
MENEFNZETHDH, INERLE T EH, CHEER
#RD1LD3I)), EFEE WERO1L.D4)), FEER FHR
D1.D6)) BLUHER WROLD5)) I2bF2 &9,

FEER 12 BT BIMIRIEIZ D W TR (LA, 2020)
ICREL729 2, HRHOBFERIZOWTHEEL 20T, KR
RCTITAMT 5.

EER2 D4 H% 38 U T, CDMPPFD @ F [RIZ#) 250
~260 uE - m™ - s O #if, ODMPPFD o FFi#)115
~118uE - m? - s'o#iIch o 72 (414, 16, 18, 20
BLU2[). HEBEOWHEIZL > T, BENMEEREO
FAREED D TAMER LD TH > Th, BREEIHIC
3425, LoT, BAPL EID LTEE, ek
EWFCEMHT, EBoTREIINEID /NS RD S
Lk FETEZ S NA . —J5, CDMPPFD O 1BRIZ#) 345
~370uE - m™ - s O#ipH, ODMPPFD & _FRIx#) 143~
150uE -m?-s'THh o AR EN (514, 16,
18, 20B X U22[X). VAR COMEITHRE T, Bk
AMEDEIEZEZ HZ LT, BEREOINZITREWV
ENEFTFRTELIEDERITRE V.

AR AL B3, FATF 7 T TR L 72 2918
OB (GEF5288EE 7 V) © CDMPPFD (111
7R, 2016) % ko> CDMPPFD & [biE L & 5. A& ot
T TV ORE T FIARE T BR o720, Hh Y
TZEM, FE7uy 7B X OREEORM TR Lidae
KR TH o7z, £3ENZ BT 5 CDMPPEFD 391349
470~270uE - m™ - s OFFAIZHA L7z (LA, 2016).
I ?) B, MEREIEE 7V CDMPPFD O &P 1349
480~295uE - m* - s, ZOFIIEIZHI428uE - m”? - s
ThHY), ZoLED LR (F480uE - m™ - s) 1ZARHD
VAL THEET VO LRI VAL ICKRE 2072

—7J7, CACOAS (LA 5, 2004) % HvCERL L 7257
KA AT CH L £ 7V B o0 CDMPPFED o & BH 13 #9 335~
287 UE - m” - s, TOFEEIEH309UE - m”P - s TH
D GLAR, 2016). 20 EBR (F335uE - m™ - s™) 134
HOLDLNNEhotz, T2, IS OBEETIVE
RO, ZRIESRES LY TR TRy I 2L
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— ¥ a VEBERTH - 72 (LR, 2016). KRBT ET
VR CACOASHIE DB E 7V % B < 5% 1) 27 R o 8
RET ML, TERTEPS AT, BEAELIZECE
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KB LERR21E, ETVFEERAWLIEE A, B
HAEOBERL T2 L2 MOEEZ & LIZLT,
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B AT TEITERRIC B ARG EIC, T
RCTAHZ L, ERoRERFLADRREIC (360°F
B o¥aiHvsZ e, H1FEEEE5 05
2Bl FHOBEAEERILCTSHIE, 2=y b
DA A% RELTHIE, 2=y bOGIEfAEZ k<
TAHZE, BXU, 2= b FIEHEOELTEIC AR
KRBT A EVPHENTHLI ENEZLLNS.

bR HE L 2B E RN E LT, EESEL S
Wzl BEEAEREERECTLIE, BENON
RO T I EBLIOBENERE D LOBEZ ST
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PR CF) ICEPSNTwELDEEZ BN
5. LorL, ERERA AL CAERLE ) L3,
RIS, WL RWIBERIC R 5 L EZOND (5
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