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Summary

In order to investigate the effects of tree width or tree height on orchard light environment where the foliage biomass
per orchard land area was equal, the following model experiments were done. Using four kinds of tree widths, three kinds
of tree heights and various alternatives in the training- pruning procedures, the next ten crown model groups (CMGs)
were designed by the CDS method (Yamamoto, 2020), viz., thick type and medium height (CMG1), thick type and short
height (CMG2), slender type and medium height (CMG3), slender type and short height (CMG4), ultraslender type and
medium height (CMG5), ultraslender type and short height (CMG6), thin hedgerow type and medium height (CMG7),
thin hedgerow type and short height (CMG8), ultrathick type and medium height (CMG9) and ultrathick type and long
height (CMG10). A sort of green road with an applicable width was given to each CMG. Sum total 46,080 crown models
were designed. The total number of crown models was 9,591, which satisfied the five restrictions, i.e. the tree height, the
east-west tree width, the north-south tree width, the upper limit of leafy blocks number per tree and the lower limit.
Orchard light environment, photosynthesis and characteristics of canopy shape were analyzed on these crown models
using the same methods as described in the previous reports (Yamamoto, 2015, 2016) . As the result, great differences in
the light environment were found between the crown model groups. For example in the experiment plot of four primary
scaffold branches (PSBs), by comparing CDMPPFD (the daily mean of leaf PPFD on a clear day) between the ten
CMGs, the next relationship of the mean CDMPPFD were found as follow; CMG3= CMG4= CMG6> CMG8> CMG7=
CMG5> CMGl= CMGY9= CMG2> CMGI10. There was the close correspondence between the order of the mean
CDMPPFD and that of the characteristics of canopy shape. The causes were considered that the proportion of the leaf
layers at crown surface more increases and the shades inside the crown more decreases as the crown becomes thinner.
The mean CDMPPFD of five crown models were compared, whose CDMPPFD was the highest to the fifth in each crown
model. When the mean CDMPPFD of CMG1 was 100, the relative value of CMG6 was over about 140, that of CMG3 and
CMG4 were over about 138, and that of CMG7 and CMG8 were over about 134. On the contrary, the relative values in
CMG2, CMG9 and CMG10 were under about 100. However, the large effect of the tree height on the CDMPPFD could

not be recognized in many crown model groups except of cases between MG5 and CMG®6.
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Fig. 1. Schematic showings of the sizes of allocation spaces of the ten crown model groups and their

green road widths.
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Fig. 2. Allocated land area of CMG1 and CMG2 shown by the block
number ( the actualized length ) in the 3-D grid.
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Fig. 4. Allocated land area of CMGS5 and CMG6 shown
by the block number ( the actualized length ) in
the 3-D grid.
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Fig. 3. Allocated land area of CMG3 and CMG4 shown by the block
number ( the actualized length ) in the 3-D grid.

21 blocks (4 m)

5 blocks (0.952 m)

Fig. 5. Allocated land area of CMG7 and CMG8 shown by
the block number (the actualized length ) in the 3-D
grid.
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Fig. 6. Allocated land area of CMG9 and CMG10 shown by the block
number (the actualized length ) in the 3-D grid.
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Table 1. The number of leafy blocks per crown to keep the foliage biomass per orchard land area to the constant value (orchard LAI=1.15) and the

other parameters of the ten crown model groups (CMGs).

CMG Contents of CMG Block edge Area of Leaf number Tree Row Green road Number of
length  aleaf per leafy block space space width  leafy blocks
cm cm2 m m m
CMGI1 Thick type and medium height 19.047 28.45 15 4.000 6.095 2.095 656
CMG2 Thick type and short height 19.047  28.45 15 4.000 6.095 2.095 656
CMG3 Slender type and medium height 19.047 28.45 15 1.904 3.427 1.523 176
CMG4 Slender type and short height 19.047 2845 15 1.904 3.427 1.523 176
CMGS5 Ultraslender type and medium height 19.047 28.45 15 0.952 1.904 0.952 49
CMG6 Ultraslender type and short height 19.047 28.45 15 0.952 1.904 0.952 49
CMG7 Thin hedgerow type and medium height 19.047  28.45 15 4.000 2.285 0.952 246
CMGS8 Thin hedgerow type and short height 19.047 28.45 15 4.000 2.285 0.952 246
CMG9 Ultrathick type and medium height 28.571  28.45 51 6.000 8.000 2.000 380
CMGI10 Uitrathick type and long height 28.571 2845 51 6.000 8.000 2.000 380
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Table 2. The list of the abbreviations (Ab.) of
alternatives concerning the trunk.

Trunk Inclination
length angle
(cm) Ab. (%) Ab
130 C4 90 Al
160 C5

190 Ce6

210 C7

57  C9

74 C10

91 Cl11

109 Cl12

120 Cl13

240 C17

285 Cl18

Table 3. 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. These lengths of the
PSBs were different by the crown model groups. The length of the PSB of Short, Medium and Long was 35, 60 and
100 cm in CMG1, CMG2, CMG7 and CMGS8, 17.5, 30 and 50 cm in CMG3 and CMG4, 7.5, 15 and 25 cm in CMG5
and CMG®6, and 52.5, 90 and 150 cm in CMG9 and CMG10, 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.
()] ()] )
2 D2 Short Short Short HI  Alittle sparserasthetip E2 80 80 80 Il 180 F3 72 G2
3 D3 Medium Medium MediumH2  Very sparser as thetip E3 60 60 60 12 0 F4 90 G3
4 D4 Long Long Long H3 80 60 40 I4 135 F5 120 G4
5 D5 Long Medium Short H4 40 60 80 I5 225  F6 144 G5
6 D6 Long Medium Long H6 40 80 40 Ie 45 F7 180  G6

Medium Long Medium H7

Table 4. The list of the abbreviations (Ab.) of alternatives concerning the units. 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 PSB
was divided into three regions, respectively. These sizes of the units were different by the crown model group. Sizes of Small,
Middle and Large in CMG3 and CMG4, that in CMGS5 and CMG6 and that in CMG9 and CMG10 was 0.5 times, 0.25 times and

1.5 times of that in CMGl, 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.
() 9
Like spindle K3  Very denser asthetip Q4 Small Small Small PI 60 60 60 S2
A little denser as the tip Q5 Middle Middle Middle P2 40 40 40 S3 72 Y2
Large Large Large P3 80 60 40 S4 90 Y3
Large Middle Small P4 40 60 80 S5 120 Y4
Small Middle Large P5 40 80 60 S6 144 Y5
Middle Large Small P6 60 80 40 S7 180 Y6
Middle Small Large P7 80 40 60 S8 360 Y15

60 40 80 S9 Lke"V"with120° Y9




HiE &R OE O & RBEOEEREE — IR 7

5. FiogsmEE, BEEESEORIICRL LIS
FEER, B L OO 3EAT T, S0 3EGIC
BB FROBRBICEAE L - BEo5 xR L7z (L
R, 2020)
CMGLIZI, Moottt € 7V BE O BHIE R m ATk &
KBLZL, Z00, LTOL)IGRIREOERE 2772
R, REE B L OEB R OBHEE T VOB
B IR T X, EBOR S & 5B ICREIR R L7z
FHREI & A L GERTORINI B L 72 (5525%).
CMGLIZAHSF 2 BE# (ILA, 2020, 2021) OFEERT
X, FHOEME LTEVES (Im), PHOESOE
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CMG1). R#IZBIF 5 CMGL A OBHEE TV TIE, F
BOESHAOBEIEIZZ0F FIZL (F3K), Fk
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ETNVEED 2m X 2m, BAEEEE 7 VEHEO Im X 1m &

CNG1 CMa3

CMG5 CMG10

A case of Y15

A case of Y6

Fig. 7. Explanatory drawings of changes in PSB lengths and units sizes
accompanied with changes of tree widths. A horizontal line
indicates 50 cm.
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Table 5. Combinations as all-play-all of two alternatives per training and pruning procedures. Abbreviations of the alternatives refer to Table 2,
Table 3 and Table 4. The proportions of the remained crown models which did not violate the five conditions were shown in the right end

of the Table.
Num. of Alternatives Total Remained
CMG PSBs A K C E F G H 1 P Q S Y Num. %

2 Al K3 C4,C5 E2,E3 F6,F7 G5,G6 H3,H4 12,16 P3,P5 Q4,Q5 S4,S7 Y2,Y6 1024 14.1

3 Al K3 C5,C6 E2,E3 F3,F5 G4,G5 H2,H4 11,14 P5,P6 Q4,Q5 S3,S5 Y4,Y6 1024 17.0
CMGl 4 Al K3 C5,C6 E2,E3 F3,F5 G3,G4 H2,H4 11,14 P2,P7 Q4,Q5 S3,S6 Y3,Y6 1024 492
5 Al K3 C5,C6 E2,E3 F3,F5 G2,G4 H2,H4 11,16 P2,P7 Q4,Q5 S3,S9 Y3,Y6 1024 33.1
6 Al K3 C5,C6 E2,E3 F3,F5 G2,G3 H2,H6 11,16 P1,P2 Q4,Q5 S6,S9 Y6,Y9 1024 35.9
2 Al K3 C9,C10 E2,E3 F6,F7 G5,G6 H2,H4 11,12 P3,P6 Q4,Q5 S4,S7 Y2,Y6 1024 08
3 Al K3 C9,C10 E2,E3 F3,F5 G4,G5 H2,H6 11,15 P3,P5 Q4,Q5 S3,S5 Y4, Y6 1024 29
CMG2 4 Al K3 C9,C10 E2,E3 F3,F5 G3,G4 H2,H6 11,14 P4,P6 Q4,Q5 S3,S5 Y4,Y6 1024 16.8
5 Al K3Cl1,CI2 E2, E3 F3,F5 G2,G4 H2,H7 11,15 P4,P6 Q4,Q5 S3,S9 Y3,Y6 1024 19.5
6 Al K3C11,CI12 E2,E3 F3,F5 G2,G3 HI,H2 I1,I5 P4,P6 Q4,Q5 S3,S8 Y6,Y9 1024 8.6
2 Al K3 C5,C6 E2,E3 F5,F6 G5,G6 H3,H4 11,12 P3,P5 Q4,Q5 S4,87 Y2,Y6 1024 43
3 Al K3 C6,C7 E2,E3 F3,F5 G4,G5 H3,H4 11,12 P3,P5 Q4,Q5 S3,S5 Y4,Y6 1024 78
CMG3 4 Al K3 C5,C6 E2,E3 F3,F5 G3,G4 H2,H7 11,14 P2,P7 Q4,Q5 S3,S6 Y3,Y6 1024 41.1
5 Al K3 C6,C7 E2,E3 F3,F5 G2,G4 H2,H6 11,14 P2,P6 Q4,Q5 S3,S9 Y3,Y6 1024 4838
6 Al K3 C6,C7 E2,E3 F3,F5 G2,G3 H2,H6 11,14 P2,P6 Q4,0Q5 S3,S8 Y6,Y9 1024 459
2 Al K3CI1,CI2 E2,E3 F5,F6 G5,G6 H3,H4 11,12 P3,P5 Q4,Q5 S4,S7 Y2,Y6 1024 39
3 Al K3C11,CI2 E2,E3 F3,F5 G4,G5 H4,H6 11,12 P5,P7 Q4,Q5 S3,S5 Y4,Y6 1024 146
CMG4 4 Al K3C11,CI2 E2,E3 F3,F5 G3,G4 H2,H7 11,14 P5,P7 Q4,Q5 S3,S5 Y3,Y6 1024 26.0
5 Al K3C11,CI2 E2,E3 F3,F5 G2,G4 H4,H7 11,16 P5,P7 Q4,Q5 S3,89 Y3,Y6 1024 14.1
6 Al K3C11,CI2 E2,E3 F3,F5 G2,G3 H2,H7 11,16 P6,P7 Q4,Q5 S3,S8 Y6,Y9 1024 254
2 Al K3C17,CI8 E2,E3 F5,F6 G5,G6 H3,H4 11,12 P2,P4 Q4,Q5 S4,87 Y2,Y6 1024 414
3 Al K3C17,CI8 E2,E3 F3,F5 G4,G5 H2,H4 11,14 P1,P2 Q4,Q5 S3,S5 Y4,Y6 1024 199
CMG5 4 Al K3C17,CI8 E2,E3 F3,F5 G3,G4 H2,H4 11,14 P1,P2 Q4,Q5 S3,S85 Y3,Y6 1024 262
5 Al K3C17,CI8 E2,E3 F3,F5 G2,G4 HI,H2 11,16 P1,P2 Q4,Q5 S3,S9 Y3,Y6 1024 114
6 Al K3C17,CI8 E2,E3 F3,F5 G2,G3 HI,H2 11,16 PI,P2 Q4,Q5 S3,S8 Y6,Y9 1024 3.5
2 Al K3Cl2,CI3 E2,E3 F5,F6 G5,G6 H3,H4 11,12 P3,P5 Q4,Q5 S4,87 Y2,Y6 1024 5.1
3 Al K3Cl12,CI3 E2,E3 F3, F5 G4,G5 H2,H4 11,14 P1,P2 Q4,Q5 S3,S5 Y5,Y6 1024 240
CMG6 4 Al K3C12,CI3 E2,E3 F3, F5 G3,G4 H2,H4 11,14 P1,P2 Q4,Q5 S3,S5 Y3,Y6 1024 39.6
5 Al K3C12,CI3 E2,E3 F3, F5 G2,G4 H2,H4 11,16 P1,P2 Q4,Q5 S3,85 Y3,Y6 1024 212
6 Al K3C12,CI3 E2,E3 F3, F5 G2,G3 H2,H4 11,16 P1,P2 Q4,Q5 S3,84 Y6,Y9 1024 13.4
2 Al K3 C5C4 E2,E3 F3,F4 G6 H3,H4 11,12 PI,P2 Q4,Q5 S2,83 Y6,YI5 512 156
3 Al K3 C5,C6 E2,E3 F3,F4 G6 H3,H4 11,14 P1,P2 Q4,Q5 S3,85 Y6,YI5 512 19.1
CMG7 4 Al K3 C5,C6 E2,E3 F3,F4 G6 H2,H7 11,14 P1,P2 Q4,Q5 S3,S5 Y6,Y15 512 332
5 Al K3 C5,C6 E2,E3 F3,F4 G6 H2,H7 11,16 P1,P2 Q4,Q5 S3,S9 Y6,Y15 512 137
6 Al K3 C6,C7 E2,E3 F3,F4 G6 HI,H2 11,16 P1,P2 Q4,Q5 S3,S8 Y6,YI5 512 355
2 Al K3Cl0,CI11 E2,E3 F3,F4 G6 H3,H4 11,12 PI,P2 Q4,Q5 S2,83 Y6,Y15 512 3.9
3 Al K3C10,CI1 E2,E3 F3, F4 G6 HI,H2 11,14 P1,P2 Q4,Q5 S2,83 Y6,YI5 512 72
CMG8 4 Al K3Cl10,Cl1E2,E3 F3, F4 G6 HI,H2 11,14 P1,P2 Q4,Q5 S2,83 Y6,YI5 512 152
5 Al K3C10,C11 E2,E3 F3,F4 G6 HI,H2 11,16 P1,P2 Q4,Q5 S2,83 Y6,YI5 512 148
6 Al K3C10,C11 E2,E3 F3,F4 G6 HI,H2 11,16 P1,P2 Q4,Q5 S2,83 Y6,YI5 512  16.0
2 Al K3 C4,C5 E2,E3 F6,F7 G5,G6 H3,H4 11,12 P3,P5 Q4,Q5 S4,S7 Y2,Y6 1024 35
3 Al K3 C5,C6 E2,E3 F3,F5 G4,G5 H2,H6 11,14 P2,P4 Q4,Q5 S3,S5 Y4,Y6 1024 43
CMG9 4 Al K3 C5,C6 E2,E3 F3,F5 G3,G4 H2,H6 11,14 P2,P4 Q4,Q5 S3,S5 Y3,Y6 1024 1638
5 Al K3 C5,C6 E2,E3 F3,F5 G2,G4 H2,H6 11,16 P2,P4 Q4,Q5 S3,S9 Y3,Y6 1024 27.9
6 Al K3 C5,C6 E2,E3 F3,F5 G2,G3 H2,H6 11,16 P2,P4 Q4,Q5 S3,S8 Y6,Y9 1024 202
2 Al K3C17,CI8 E2,E3 F5,F6 G5,G6 H3,H4 11,12 P3,P5 Q4,Q5 S4,87 Y2,Y6 1024 74
3 Al K3C17,CI8 E2,E3 F3,F5 G4,G5 H2,H6 11,14 P2,P4 Q4,Q5 S3,S5 Y4,Y6 1024 287
CMGI0 4 Al K3C17,CI8 E2,E3 F3,F5 G3,G4 H2,H6 11,14 P2,P4 Q4,Q5 S3,S5 Y3,Y6 1024 40.0
5 Al K3C17,CI8 E2,E3 F3,F5 G2,G4 H2,H4 11,16 P1,P2 Q4,Q5 S3,89 Y3,Y6 1024 26.1
6 Al K3C17,CI8 E2,E3 F3,F5 G2,G3 H2,H4 11,16 P1,P2 Q4,Q5 S3,S8 Y9,Y6 1024 392
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View from the east View from the south View from the top Solid model of leafy blocks

Fig. 8. Examples of the graphics of crown shapes and solid models in CMG1 (upper) and CMG2 (lower) in a case of four PSBs. A horizontal line
indicates 50 cm.

View from the east View from the south View from the top Solid model of leafy blocks
of the two trees

Fig. 9. Examples of the graphics of crown shapes and solid models of the two trees in CMG3 (upper) and CMG4 (lower) in a case of four PSBs. A
horizontal line indicates 50 cm.
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View from the east View from the south View from the top Solid model of leafy blocks of
eight trees

Fig. 10. Examples of the graphics of crown shapes and solid models of the eight trees in CMGS5 (upper) and CMG6 (lower) in a case of four PSBs.
A horizontal line indicates 50 cm.

=l

View from the east View from the south View from the top Solid model of leafy blocks
of two rows

Fig. 11. Examples of the graphics of crown shapes and solid models of the two rows in CMG7 (upper) and CMG8 (lower) in a case of four PSBs. A
horizontal line indicates 50 cm.
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View from the east View from the south

Solid model ofleafy blocks

View from the top

Fig. 12. Examples of the graphics of crown shapes and solid models in CMG9 (upper) and CMG10 (lower) in a case of four PSBs. A horizontal line

indicates 50 cm.
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Fig. 13. Scatter diagrams of the CDMPPFD (left) and ODMPPFD
(right) of the remained crown models which did not violate the
five restrictions in the four PBSs experiment plot (unit:
uE » m? - 1),

/R & CDMPPED O K/NBfR & did L7z, 72721, Wi
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%\ Z ODMPPFD ORI 1, &E € 7V EELET— 5 D
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FOEENTIEREIR (LA, 2021) & RERIZIEOMHBEA
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500

W CMG1 O CMG2
e CMG3 o CMG4
4+ CMG5 » CMG6
4 CMG7 & CMG8
A CMG9 A CMG10
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400

350

CDMPPFD

*
*

300

250

LAO (m?)

Fig. 14. Relations between LAO and CDMPPFD (unit: uE + m?
+ s1) of crown models in the four PSBs experiment
plot. These data were shown by the separate symbol in

each CMG.

W CMG1 O CMG2
¢ CMG3 o CMG4
4+ CMG5 » CMG6
4 CMG7 © CMG8
A CMG9 A CMG10

CDMPPFD

12 17 22 27 32 37 42 47 52

MCFNS (block)

Fig. 15. Relations between MCFNS and CDMPPFD (unit: pE * m?
+ s1) of crown models in the four PSBs experiment plot.
These data were shown by the separate symbol in each CMG.
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ODMPPFD & O RIZ1%, &#EE 7 VAT — % TIZIE
DB S 7203, A4 OB E 7 IVEEN TIEAH B
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%12, CDMPPFD, ODMPPFD, CDMPN, ODMPN
B L OFHBHREIIRAE O T3 % B £ 7 VR T L
7o (B57%). 7B, CDMPPFD OB 7 NV HER OFEF
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Table 6. Coefficients of correlations between CDMPPFD,
ODMPPFD and other variables in the four PSBs experiment
plot. n indicates the number of crown models in each CMG.

LAO

CMG MCF-
NS
-0.479
-0.804
-0.857
-0.849
-0.386
-0.154
-0.242
-0.340
-0.222
-0.257
0.005
-0.154

-0.807
-0.834

-0.806
-0.842

0.142
-0.275
0.142
-0.551

-0.739
-0.703

MCF- PNL-
VD ES
-0.639 -0.507
-0.878 -0.840
-0.868 -0.930
-0.786 -0.901
-0.621 -0.342
-0.127 -0.133
-0.274 -0.337
-0.240 -0.341
-0.473 -0.125
-0.010 -0.300
-0.289 -0.326
-0.268 0.016

-0.946 -0.917
-0.914 -0.931

-0.964 -0.969
-0.935 -0.984

-0.738 -0.303
-0.657 -0.583
-0.450 -0.091
-0.592 -0.617
-0.648 -0.693
-0.510 -0.615

PSLB n

CMG1
CMG1
CMG2
CMG2
CMG3
CMG3
CMG4
CMG4
CMGS5
CMGS5
CMG6
CMG6

CMG7
CMG7

CMG8
CMG8

CDMPPFED 0.909
ODMPPFD 0.646
CDMPPFD 0.859
ODMPPFD 0.751
CDMPPFD 0.858
ODMPPFD -0.308

CDMPPFD 0.797
ODMPPFD 0.111

CDMPPFD 0.323
ODMPPFD -0.013
CDMPPFD 0.470
ODMPPFD -0.053
CDMPPFD -0.753
ODMPPFD -0.789

CDMPPFD -0.859
ODMPPFD -0.875

CMGY9 CDMPPFD 0.839
CMGY9 ODMPPFD 0.446
CMG10 CDMPPFD 0.823
CMG10 ODMPPFD 0.243

All  CDMPPFD -0.815
CMGs ODMPPED -0.917

0.060
0.480
0.570
0.549
0.001
0.038

-0.007
-0.083

0.192
0.069
0.244
0.012
0.327 170
0.360 170

0229 78
0229 78

-0.001 172
0.139 172
0.049 410
0.169 410

0.633 2867
0.541 2867

504
504
172
172
421
421
266
266
268
268
406
406

550

W CMG1 O CMG2
e CMG3 o CMG4
+ CMG5 = CMG6
4 CMG7 & CMG8
A CMGY9 A CMG10

CMPPFD

250

MCFVD (block)

Fig. 16. Relations between MCFVD and CDMPPFD (unit: pE * m?
+ s of crown models in the four PSBs experiment plot.
These data were shown by the separate symbol in each
CMG.
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Fig. 17. Relations between PSLB and CDMPPFD (unit: uE * m? - ')
of crown models in the four PSBs experiment plot. These data
were shown by the separate symbol in each CMG.

L7295 2T, ThEIEOMBIBERIZH % PSLB D45HERT
FILRIE, AOHBMRICH S LAO, PNLES, MCFNS
B L OMCFVD O 4 st 513 A& L 72. CDMPPFD O
1 ' SV EEEISME (AL UE - m™? - s 13 CMGS,
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=CMG7 < CMG10 < CMG9< CMG8 < CMGI < CMG2
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DRANBARTH -7z (557%). £72, CDMPPFD & IED
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7%). & )b, CDMPPFD OBEE 7V I D
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AHED T/ EH 572 CMGL & CMG2 D PSLB %57 58% T
Hot: (BBTER) TLEFIRELEHEVZ LY. 51,
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Fig. 18. Relations between PNLES and CDMPPFD (unit: pE * m?
+ ™) of crown models in the four PSBs experiment of. These
data were shown by the separate symbol in each CMG.

Table 7. The comparisons of the means of CDMPPFD, ODMPPFD,
CDMPN, ODMPN, LAO, PSLB, MCFNS, MCFVD and
PNLES among the ten crown model groups in the four
PSBs experiments plot.

Crown Mean  Mean Mean Mean Mean Mean Mean Mean Mean

model CDM- ODM- CDM- ODM- LAO PSLB MCF- MCF- PNL-

group PPFD _PPFD PN PN NS VD ES
Unitl®  Unitl  Unit2” Unit2 m’ % block  block %

CMG1 3205 ¢°138.1 f 10.10 d 7.82 ¢ 748 e 69.6 h 228 g 2.07 f 293 h

CMG2 3184 del131.1 g 992 e 7.61 f 7.91 f 585 i 293 h 240 g 421 i

CMG3 4609 a 1859 a 12.13 a 850 a 1.76 b 944 a 140 a 136 a 53 a

CMG4 4575 a 176.6 ¢ 12.03 b 833 ¢ 1.88 b 89.1 b 148 b 141 b 101 b

CMG5 4012 ¢ 173.9 d 1140 ¢ 842 b 043 a 780 d 1.59 ¢ 244 g 212 ¢

CMG6 4594 a 183.1 b 12.11 ab841 b 042 a 747 g 1.90 d 1.74 cd24.1 g

CMG7 4019 ¢ 1727 d 1138 ¢ 843 b 229 ¢ 768 ¢ 1.90 d 1.70 ¢ 165 ¢

CMG8 4167 b 1662 ¢ 11.48 ¢ 823 d 2.65 d 763 f 2.16 f 1.81 de21.9 ef

CMGY 319.5 de119.6 i 10.08 d 7.22 h 13.12 h 76.6 ef 2.15 f 1.83 e 23.1 fg

CMG103153 ¢ 1235 h 10.10 d 7.34 ¢ 12.70 g 8.1 ¢ 2.02 e 1.78 de 181 d

ME-m2es,

¥mg*CO,*dm2-h"l.

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

CMG3 ® PNLES 5% 5% T& - 72 ) Ifi, CMG2 Tl#42
W THo7zZ L QEELFMTHL (BT7K). LIAT,
BHEE T OVEERNIC B 1) 5 LAO DK/, #%5E L 72 1HiE o
WX D EERE IS 20, B L OREE X
S TIE v,

ODMPPFD o # & & 7 )V % F # fif 12 12 CMG3 >
CMG6 > CMG4 > CMG5>CMG7 > CMG8 > CMG1 >
CMG2 > CMG10 > CMG D A/NEERATED 57z (857
). ¥/, ZTOA/NERIZCDMPPED I FIZHELLL 72
boo, LTLIRUETIR a7 (BT7H).

BHEASH U & &, GRS RT3 o 8 L ihe £
FUBERRBEIZ L > TR 72 BETHR). R E
L C, CDMPPFD & % \» 13 ODMPPFD O i *F351# & 4
H O CMGS & 0 & B & O CMGE6 D 1 TR & o
722 ThD (BI13X). LR oBEE TIVEERIC
13 CDMPPED P4l 12 BAIR 7 R/ANBAR GRS S e
572 (875). —7, ODMPPFD *¥-#1{f ik CMG5
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ECMG6 DG EZ IR E, frIPiimE L ) EBEOJ;
AHhE < (BB7%). CMGI & CMGIOZ LT, &
e &) RO DN S o723, TOEIKRE R
molz (HTHR).

2) 2XREHKREICH T 2BITHR

SARFMERKX T, HEFRGEZMI S RVT — AN
%<, BAFFRIZ &R (45%), CDMPPFD &
ODMPPFD @ 71y MEIZWA L7z (BE19K). 44K F
BERL L, #EBEESVEE (CMG7 £ CMG8) Tl
B 7= REHBEL 72 (BE19K). LaL, #E
EFIVEERNICIZ LR B2 58S, BT T I VEE
BB ORE ZEVS LB SN (F19K).
CDMPPFD O# € 7V HEFI9M# I 1Z CMG6 > CMG4 >
CMG3>CMG8> CMG7> CMG5>CMG10> CMG1 >
CMG9> CMG2 D R/NRRDSTRO Tz (§8FK). 2D
9 Z, BEIZIREIC B 2 FHHEORNBERIZIZE A
EARFERBERKICHEM L7 (58%). &fdg<E
VB4 T — #1213 CDMPPFD & % \» i3 ODMPPFD &
LAODMICEVWAOHB HS 1 (559%), MCFNS B
L U'PNLES & O HICE OB R S 7zhs (595K),
PSLB & OB IEOMBEA R S/ (5595K). 721) &,
INSOMBEDE L IFARERERKO L & LYK TL
72 (%9%).
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Fig. 19. Scatter diagrams of the CDMPPFD (left) and ODMPPFD
(right) of the remained crown models which did not violate
the five restrictions in the two PBSs experiment plot (unit:
pE + m? - sh).

8%). ODMPPFD V1l 121L CMG5 <CMG6 5 & U
CMG7 > CMG8 D R/ D b7z (585,

3) 3EEHERRICH T 2HBITER

IR FERERIK T O RHESEMEW S BT — A%
<, BfFEI&AMITK (45%), CDMPPFD &
ODMPPFD O#AEuLmA L7z (B520). 72, #F
€ 7L B (CMG7 &£ CMGS) Tld o sEd /o i,
CMGIIZ bl Sz (BE20B). rhed, 3KFE
Bz CHBIEE FIVEMICEBREO R X 2@V R
i &7z, CDMPPFD O E 7 IVEFISMEIZ 1Z CMG6
>CMG3> CMG4 > CMG8 > CMG7 > CMG5 > CMG1
>CMG9> CMG2> CMGL0D K/NEIAR A FRD & 7z
(B510%). £7-, BHERRMETFEHEORPERIZIZE A
EHARERERRK ML - (5510K). &fEE TV
Ho47— % Tld, CDMPPFD & % \»iZ ODMPPFD &
LAO®» %\ Z MCFNS & O IZEmWE OB, PNLES
EOMIZEDOMBEE X UPSLB & @ B\ IE DA B AT
BN (HIFK).

Table 8. The comparisons of the means of CDMPPFD, ODMPPFD,
CDMPN, ODMPN, LAO, PSLB, MCFNS, MCFVD and
PNLES among the ten crown model groups in the two PSBs
xperiments plot.

Crown Mean Mean Mean Mean  Mean Mean Mean Mean  Mean
model CDM-  ODM- CDM- ODM- LAO PSLB MCF- MCF- PNL-
group PPFD PPFD PN PN NS VD ES
Unitl®  Unitl Unit2” _ Unit2 m’ % block _ block %
CMGI1 322.8 d* 1369 e 10.10 de7.78 d 7.60 d 727 h 2.12 cd 2.14 d 262 f
CMG2 321.7 d 1346 e 998 e 7.68 ¢ 7.69 d 61.6 i 274 e 240 e 375 g
CMG3 454.1 b 178.6 ab 1200 b 839 a 189 b 924 a 149 a 144 a 75 a
CMG4 457.7 b 1759 b 1202 b 831 b 191 b 8.3 b 153 a 149 a 10.1 a
CMG5 402.8 ¢ 169.5 ¢ 1139 ¢ 835 ab 0.57 a 76.1 g 1.82 b 2.63 f 240 e
CMG6 488.1 a 180.7 a 1240 a 834 ab 0.53 a 80.6 ¢ 1.87 b 1.62 b 197 d
CMG7 410.7 ¢ 171.1 ¢ 1145 ¢ 837 ab 2.73 ¢ 835 d 2.17 d 1.74 ¢ 157 be
CMG8 4152 ¢ 1649 d 1145 ¢ 821 ¢ 290 ¢ 848 ¢ 249 e 1.79 ¢ 188 cd
CMGY 3219 d 122.1 f 10.15 de7.25 f 1334 e 792 f 1.93 bec 1.77 ¢ 193 d
CMG10324.7 d 122.8 f 1021 d 726 f13.12 e 835 d 192 b 182 ¢ 152 b

KHE. m-Z. S-‘.
¥mg*CO,*dm?2+hl.
“Different letters indicate significance at 5% level by Tukey's multiple range test.

Table 9. The coefficients of correlations in each experiment plot of the
PSB number between CDMPPFD, ODMPPFD and other
variables in the cases of the all CMGs.The all coefficients
were significant at 5 % level.

Num. of CD- OD- CD- OD- LAO MCFNSMCFVDPNLES PSLB n
PSBs MPPFD MPPFD MPN MPN

2 CDMPPFD 1 0.926 0.995 0.817 -0.783 -0.489 -0.335 -0.542 0.550 924

ODMPPFD 0.926 1 0.941 0.971 -0.923 -0.423 -0.095 -0.377 0.390 924

3 CDMPPFD 1 0.925 0.997 0.828 -0.816 -0.734 -0.512 -0.547 0.380 1355
ODMPPFD 0.925 1 0.940 0.974 -0.936 -0.702 -0.263 -0.411 0.235 1355
4 CDMPPFD 0.942 0.997 0.862 -0.815 -0.739 -0.648 -0.693 0.633 2866

1
ODMPPFD 0.942 1 0.952 0.978 -0.917 -0.703 -0.510 -0.615 0.541 2866
5 CDMPPFD 1 0.961 0.998 0.910 -0.831 -0.750 -0.756 -0.727 0.685 2215

ODMPPFD 0.961 1 0.966 0.984 -0.926 -0.712 -0.663 -0.679 0.657 2215
6 CDMPPFD 1 0.950 0.997 0.894 -0.728 -0.743 -0.754 -0.733 0.710 2231
ODMPPFD_0.950 1 0.957 0.986 -0.875 -0.672 -0.641 -0.688 0.668 2231
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Fig. 20. Scatter diagrams of the CDMPPFD (left) and ODMPPFD
(right) of the remained crown models which did not violate
the five restrictions in the three PBSs experiment plot (unit:

pE « m? - 7).
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Fig. 21. Scatter diagrams of the CDMPPFD (left) and ODMPPFD
(right) of the remained crown models which did not violate
the five restrictions in the five PBSs experiment plot (unit:
pE + m? - s).

[ 2 BB OEC AR S (5211K). CDMPPFD
DT 7V B39 12 13 CMG6> CMG4 > CMG3 >
CMG8 > CMG5 > CMG7 > CMG2 > CMG1 > CMG9 >
CMGL0 D R/NEIERATRED B 7z (551158) . KB IRE
DI D I/NEFRITIE & A EATAAR T A IR
L7: (56115K). @€ 7 Vg4 7 — 4 1213, CDMPPEFD
& %3 ODMPPFD & LAO, MCFNS, MCFVD £ O°
PNLES & OIZmEWEOMHBEA 54, PSLB & D12
FIEOMHBED RS (559%K).

CDMPPFD F- ¥ i (A8 5 0 CMG6 12 %F L C i i
DCMGEDHE L Y /NS o7z (521K). D9 Z,
IR E L eho 7298, CMGI<CMG2, CMG9 > CMGI10
ORPBRER S N7z (11%). 7272L, ODMPPFD

Table 10. The comparisons of the means of CDMPPFD, ODMPPFD,
CDMPN, ODMPN, LAO, PSLB, MCFNS, MCFVD and
PNLES among the ten crown model groups in the three
PSBs experiment plot.

Crown Mean Mean Mean Mean Mean Mean Mean Mean Mean
model CDM- ODM- CDM- ODM- LAO PSLB MCF- MCF- PNL-

group PPFD _ PPFD PN PN NS VD ES
Unit1*  Unitl  Unit2”  Unit2 m Yo block  block %
CMGI1 3385 f 1427 ¢ 1038 e 792 ¢ 752 d 749 f 215 e 212 d 237 f
CMG2 321.7 g 1346 f 998 g 7.68 d 7.69 d 61.6 h 274 f 240 ¢ 375 g
CMG3 459.5 b 180.8 a 12.08 b 841 a 1.75 b 950 a 143 a 140 a 55 a
CMG4 4574 b 1745 bc12.02 b 829 b 1.85 b 885 b 1.51 a 147 a 11.0 b
CMG5 397.8 ¢ 173.1 ¢d11.36 d 843 a 044 a 789 e 1.61 b 271 f 212 e
CMG6 4814 a 1774 ab 1234 a 826 b 044 a 729 g 197 d 1.60 b 247 f
CMG7 4129 d 1752 bc 11.53 ¢ 845 a 250 ¢ 80.0 d 1.83 ¢ 1.65 b 151 ¢
CMGS8 430.0 ¢ 170.6 d 11.66 ¢ 829 b 2.66 ¢ 729 g 2.04 de 1.69 b 182 d
CMG9 3229 g 1209 g 10.15 fg7.24 f 12.83 f 783 e 2.08 e 1.90 c 223 ef
CMG10321.1 ¢ 123.0 ¢ 10.17 f 730 e 1234 ¢ 834 ¢ 207 e 189 ¢ 169 d

ME-m2sl
Ymg*CO,*dm2-h!.
“Different letters indicate significance at 5% level by Tukey's multiple range test.

Table 11. The comparisons of the means of CDMPPFD, ODMPPFD,
CDMPN, ODMPN, LAO, PSLB, MCENS, MCFVD and
PNLES among the ten crown model groups in the five
PSBs experiment plot.

Crown Mean Mean Mean Mean Mean Mean Mean Mean  Mean
model CDM- ODM- CDM- ODM- LAO PSLB MCF- MCF- PNL-

group PPFD _ PPFD PN PN NS VD ES
Unit1*  Unitl  Unit2®  Unit2 m’ % block  block %
CMG1 3186 g"1359 e 10.04 g 7.76 e 721 e 670 i 24 f 205 e 328 ¢
CMG2 331.1 f 1345 e 10.14 f 7.69 f 816 f 588 j 29 g 230 f 41.6 h
CMG3 4519 b 1823 a 12.02 b 845 a 1.63 b 929 a 14 a 137 a 68 a
CMG4 4574 ab177.6 b 12.03 ab 8.36 bc 1.86 bc88.0 b 1.5 a 140 a 106 b
CMG5 402.7 d 1753 b 1143 d 845 a 040 a 773 f 1.6 b 222 f 222 d
CMG6 461.0 a 181.8 a 12,12 a 839 b 044 a 746 g 20 d 1.71 b 245 ¢
CMG7 3922 e 1684 d 11.23 e 834 cd 2.14 ¢d81.3 ¢ 2.1 e 1.64 b 179 ¢
CMGS8 4355 ¢ 172.0 ¢ 11.74 ¢ 831 d 249 d 798 d 1.8 ¢ 1.70 b 18.0 ¢
CMGY9 313.7 g 1178 f 998 g 7.18 h 1274 h 73.0 h 22 e 184 ¢ 259 f
CMG10302.2 h 1192 f 988 h 724 g 1154 g 782 e 22 e 196 d 219 d

*uE m2-s7l
Ymg+CO,-dm?2-h".
“Different letters indicate significance at 5% level by Tukey's multiple range test.
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ODMPPFD K & 3oz (5522[K). HFRIZ,
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(22[X). L%, BEEFVERMICIZIE 15
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Fig. 22. Scatter diagrams of the CDMPPFD (left) and ODMPPFD
(right) of the remained crown models which did not violate
the five restrictions in the six PBSs experiment plot (unit:
pE « m? - ).
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EREL o7z, CMGL<CMG2, CMG3 < CMG4
B L U'CMGI > CMGIO D K/NBIFR S L & 7z (5512
#). —7, ODMPPFD V¥ 1212 CMG5 & CMG6 % B
CH L DI —ATHEOENI L BITIZEALRS
otz (H12%).

6) £EBETIEHET —2ICEIBRIRE, XEaHks
LU BERIRE OB O FEREITS

FRHFEBRX DK% {, B LI2ETOREET IV
IZBIBNEEEE, LA BLUBHERIRED 7 — 5 v
THIBATHI 2 B 1 L7 (5513%). 2 0#5 5%, CDMPPED,
ODMPPFD, CDMPN 3 X (*ODMPN O i o 4] B 1% IF
WAZE o7z (B513%). F /2, CDMPPFD & %\ &
ODMPPFD & LAO @ [ 12 & v & o 41 B, MCFNS,
MCFVD # & O"PNLES® M2 2 ORI B & 'PSLB D
MICIEEOHBESZFNENRBO 5Nz (55135%). BTk
WED S B, LAO L B IRAE o B O AR BT 32> >
72%%, MCFNS, MCFVD 8 X O'PNLES O {12 1ZHH.1Z
EWVIEOMBRIFRASED bz (5513%). —F, PSLB
& MCFNS, MCFVD $ X O"PNLES & O BIZi3v§Fhd
EWEOHBEATD Sz (H13%).

Table 12. The comparisons of the means of CDMPPFD, ODMPPFD,
CDMPN, ODMPN, LAO, PSLB, MCFNS, MCFVD and
PNLES among the ten crown model groups in the six
PSBs experiments plot.

Crown  Mean Mean  Mean Mean Mean Mean Mean Mean Mean
model CDM- ODM- CDM- ODM- LAO PSLB MCF- MCF- PNL-
group PPFD PPFD PN PN NS VD ES

Unit1*  Unitl  Unit2®  Unit2 m’ % block  block %
CMG1 2947 ¢"132.0 e 9.68 i 7.69 e 680 e 627 h 2.60 d 228 e 36.1 h
CMG2 3221 f133.1 e 10.00 g 7.66 e 783 f 569 i 295 e 238 f 423 i
CMG3 4456 b 1845 a 1196 b 851 a 1.62 b 931 a 144 a 141 a 65 a
CMG4 4578 a 1785 b 12.04 a 838 ¢ 191 ¢ 872 b 147 a 137 a 118 b
CMG5 3984 d 173.7 ¢ 1138 d 8.44 bc 037 a 760 e 1.67 b 211 d 243 fg
CMG6 4474 b 1837 a 1197 ab847 b 040 a 732 g 2.00 ¢ 186 ¢ 27.0 g
CMG7 381.1 ¢ 1688 d 11.10 e 837 ¢ 1.87 ¢ 798 ¢ 1.96 ¢ 181 bc162 ¢
CMG8 431.1 ¢ 170.0 cd 11.67 ¢ 828 d 2.61 d 788 d 1.79 b 1.81 bc 185 d
CMGY 327.1 f 1236 f 1022 f 731 g 1328 h 754 f 199 ¢ 1.77 b 229 f
CMG10 299.2 ¢ 1236 f 9.86 h 7.36 f 11.56 ¢ 788 d 1.95 ¢ 1.82 bc20.5 e
ME-m2-sl,

¥mg*CO,*dm2-h'l.
“Different letters indicate significance at 5% level by Tukey's multiple range test.

Table 13. The correlation matrix between CDMPPFD, ODMPPFD,
CDMPN, ODMPN and several characteristics of canopy
shape of all crown models (n=9,591). The all coefficients
of correlation were significant at 5 % level.

CDMPPFDODMPPFDCDMPNODMPN LAO MCFENSMCFVDPNLES PSLB

CDMPPFD 1 0.944 0.997 0.871 -0.792 -0.706 -0.623 -0.668 0.624
ODMPPFD 1 0.950 0.979 -0.913 -0.652 -0.486 -0.591 0.551
CDMPN 1 0.878 -0.791 -0.734 -0.626 -0.699 0.655
ODMPN 1 -0.937 -0.561 -0.369 -0.484 0.440
LAO 1 0412 0.190 0.323 -0.343
MCFNS 1 0.711 0.888 -0.816
MCFVD 1 0.790 -0.710
PNLES 1 -0935
PSLB 1
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3. CDMPPFD D554 % TOREET ILICBRE L
T RIRIB DL

2. OS89, 10, 11BXCI2FRIRE L2 FHHEOL
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A, COFICIIERESAR L Db EF N uBEE
DY FE 72 5 TERNBCRYI ORI IE AL H O — >
Thb. ZI2T, BEETFIVER,»DER BRI
CDMPPFD ®OFEHI5 AL TOBEE T VICIRE L T, 3
IRPR%I, CDMPPFD 3 & U"ODMPPFED % 5128 L 7z (55
14, 15, 16, 176 L U18%K). b, NEEOFH %k
B 5K, CDMPPFD O A/h% 2 O 2 L 72 B i

Table 14. The crown models from the top to the fifth in order of
CDMPPFD value in each CMG of the two PSBs experiment
plot and their series of the alternatives. The abbreviations of
the alternatives refer to Table 2, 3 and 4.

Rank CDM- ODM-
CMG Series of the alternatives. PPFD’ Mean PPFD’ Mean
1 C5A1K3D2E3H4I6F5G6P3S7Y6Q5 329.9 138.5
2 C5A1K3D2E2H4I6F5G6P3S7Y6Q5 329.9 138.4
CMGI1 3 C4AIK3D2E3H3I6F6G5P5S4Y6QS 329.4 3295 ¢” 137.7 138.1 ¢
4 CSAIK3D2E3H416F5G6P3S7Y6Q4 329.4 138.0
5 C5A1K3D2E3H4I6F5G6P3S7Y6Q4 329.1 137.8
1 Cl10A1K3D2E2H6ISF5G5P6S3Y6Q4 329.3 137.8
2 C10A1K3D2E3H6ISF5G5P6S3Y6Q4 326.1 137.1
CMG2 3 CI10AIK3D2E3H6ISF3G5P6S3Y6Q5 3253 3259 g 1340 1358 ¢
4 CI0AIK3D2E2H6ISF5G4P6S3Y6Q5 324.8 136.4
5 C10A1K3D2E2H6ISF3G5P6S3Y6Q4 324.1 133.9
1 CSAIK3D2E2H3I2F5G5P3S7Y6Q5 470.5 178.5
2 CSAIK3D2E3H3I2F5G5P3S7Y6Q5 465.3 179.0
CMG3 3 C5A1K3D2E3H4I2F5G5P3S4Y6Q5 464.1 4652 b 180.7 180.6 a
4 CO6A1K3D2E2H3I2F5G5P3S7Y6Q5 464.0 183.8
5 C6A1K3D2E3H3I2F5G5P3S7Y6QS5 462.3 181.1
1 Cl11A1K3D2E2H3I2F5G5P3S7Y6Q5 473.5 181.7
2 CIT1AIK3D2E3H3I2F6G5P3S7Y6Q5 469.0 178.9
CMG4 3 CI1AIK3D2E2H312F6G5P3S7Y6Q5 468.8 468.8 b 179.7 1784 a
4 CI2A1K3D2E3H4I12F6G5P3S4Y6Q5 466.4 175.9
5 CI11A1K3D2E3H4I2F5G5P3S4Y6Q5 466.4 175.9
1 C17A1K3D2E2H411F5G6P4S4Y2Q5 404.9 170.7
2 C18A1K3D2E2H4I1F5G5P2S7Y6Q4 406.1 170.5
CMG5 3 C18A1K3D2E2H4I1F5G5P2S7Y2Q4 399.1 404.1 d 168.1 169.0 b
4 CI8AIK3D2E2H3I1F6G5P2S7Y2Q4 397.3 169.6
5 CI18A1K3D2E2H3I1F6G6P2S7Y6Q4 413.2 166.3
1 CI3A1K3D2E3H4I1F5G5P5S4Y6Q5 509.8 179.9
2 CI3AIK3D2E2H4I1F5G5P584Y6Q5 507.5 179.7
CMG6 3 CI3AIK3D2E3H4I1F5G5P5S4Y2Q5 498.8 502.5 a 178.8 180.0 a
4 CI3A1K3D2E2H4I1F5G5P5S7Y2Q5 498.2 182.0
5 CI3A1K3D2E3H411F5G5P554Y2Q4 498.0 179.5
1 C5A1K3D2E2H3I2F3G6P1S2Y6Q4 471.2 175.4
2 CSAIK3D2E2H3I2F3G6P1S3Y6QS5 471.0 179.7
CMG7 3 CSAIK3D2E3H3I2F3G6P1S2Y6Q4 469.7 4692 b 1762 177.7 a
4 CS5A1K3D2E3H312F3G6P1S3Y6Q5 467.4 182.2
5 C4A1K3DE3H3I2F3G6P1S2Y6Q5  466.6 175.0
1 CI11A1K3D2E3H3I2F3G6P1S2Y6Q4 454.7 172.6
2 CI1AIK3D2E3H3I2F3G6P1S2Y6Q5 454.3 173.2
CMG8 3 C11A1K3D2E2H3I2F3G6P1S2Y6Q5 4523 452.6 ¢ 1725 1723 b
4 CIO0AIK3D2E3H3I2F3G6P1S2Y6Q5 451.1 171.1
5 C11A1K3D2E2H312F3G6P1S2Y6Q4 450.7 172.1
1 C4A1K3D2E2H4I12F6G6P3S7Y9Q5 339.9 125.7
2 C4A1K3D2E2H4I12F7G6P3S7Y9Q5 339.8 125.9
CMGY9 3 C4A1K3D2E3H412F6G6P3S7Y9Q5 338.5 3382 f 1257 1258 e
4 C4A1K3D2E3H4I12F7G6P3S7Y9Q5 338.1 126.0
5 C4A1K3D2E3H412F6G5P3S7Y6Q4 334.6 125.5
1 C17A1K3D2E3H411F6G6P3S7Y9Q4 353.8 131.7
2 CI7AIK3D2E2H411F6G6P3S7Y9Q4 353.7 131.5
CMG103 C18A1K3D2E3H4I1F6G6P3S7Y9Q4 353.3 3529 e 131.8 131.7 d
4 CI7AIK3D2E3H4I12F6G6P3S7Y6Q5 352.4 131.6
5 C18A1K3D2E2H411F6G6P3S7Y9Q4 351.1 131.7
YUE-m2-sl,

“Different letters indicate significance at 5% level by Tukey's multiple range test.
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Table 15. The crown models from the top to the fifth in order of
CDMPPFD value in each CMG of the three PSBs experiment
plot and their series of the alternatives. The abbreviations of
the alternatives refer to Table 2, 3 and 4.

Rank CDM- ODM-
CMG Series of the alternatives. PPFD’ Mean PPFD Mean
1 C6A1K3D3E3H414F5G4P5S5Y6Q5 359.3 146.3
2 C6A1K3D3E3H4I4F5G5P5S5Y6Q5 355.2 145.4
CMG1 3 C6A1K3D3E2H4I1F5G4P5S5Y4Q5 354.6 3553 ¢” 148.1 146.1 ¢
4 C6A1K3D3E2H414F5G5P5S5Y6Q5 354.3 146.0
5 C6A1K3D3E3H4I4F5G5P5S5Y6Q4  353.0 144.8
1 C10A1K3D3E2H6ISF5G5P6S3Y6Q4 329.3 137.8
2 C10A1K3D3E3H6ISF5G5P6S3Y6Q4 326.1 137.1
CMG2 3 C10A1K3D3E3H6ISF3G5P6S3Y6Q5 325.3 3259 h 134.0 1358 f
4 CI0A1K3D3E2H6ISF5G4P6S3Y6QS5 324.8 136.4
5 C10A1K3D3F2H6ISF3GS5P6S3Y6Q4 324.1 133.9
1 C7TA1K3D3E3H4I2FSG5P5S7Y6QS 480.7 179.5
2 C6A1K3D3E2H4I12FSG5P5S3Y6Q4 480.4 179.7
CMG3 3 C7TA1K3D3E3H4I2F5G5P5S3Y6Q5 4779 4787 b 1844 179.7 b
4 C6A1K3D3E2H412F5G5P5S87Y6Q4 477.8 176.1
5 C7AIK3D3E2H4I2F5G5P5S7Y6Q4  476.8 178.9
1 CI12A1K3D3E3H412F5G4P7S5Y6Q5 479.2 177.6
2 C11A1K3D3E2H4I12F5G4P7S5Y6QS5 478.7 175.4
CMG4 3 CI11AIK3D3E3H412F5G5P7S3Y6Q4 477.9 477.8 b 1752 1753 cd
4 CI11A1K3D3E2H412F5G4P7S5Y6Q4 476.7 174.5
5 C11A1K3D3E3H4I12F3G4P7S5Y6Q4 476.3 173.9
1 C17A1K3D3E2H411F5G5P1S5Y6Q5 419.0 170.6
2 CI17A1K3D3E3H411F5G5P1S5Y6Q4 413.8 169.3
CMG5 3 C17A1K3D3E3H4I1F5G5P1S5Y6Q5 410.6 4123 d 1723 1724 d
4 C17A1K3D3E2H414F5G5P1S5Y4Q5 409.7 172.3
5 C18A1K3D3E3H4I4F5G4P1S5Y4Q5 408.5 177.3
1 C13A1K3D3E2H4I1F5G5P2S3Y6Q4 509.5 177.9
2 CI2A1K3D3E2H411F5G5P2S5Y6Q5 505.8 177.7
CMG6 3 CI3A1K3D3E2H2I1F5G5P2S3Y6Q4 503.8 504.6 a 177.1 177.3 be
4 C12A1K3D3E2H411F5G5P2S5Y6Q4 503.5 178.6
5 C13A1K3D3E2H411F5G4P2S5Y6Q4 500.3 175.2
1 C6A1K3D3E3H3I4F4G6P1S5Y15Q5 470.1 191.7
2 CS5A1K3D3E2H3I1F3G6P1S5Y6Q5 469.6 189.4
CMG7 3 C6A1K3D3E3H3I1F4G6P1S5Y15Q5 469.6 469.4 ¢ 188.9 1893 a
4 C6A1K3D3E3H414F3G6P2S1Y5Q5 469.2 188.1
5 C6A1K3D3E3H3I1F4G6P1S5Y15Q4 468.3 188.2
1 C11A1K3D3E2H411F3G6P2S3Y6Q4 469.4 176.2
2 C11AIK3D3E3H411F3G6P2S3Y6Q4 467.9 176.8
CMG8 3 C10A1K3D3E2H4I1F3G6P2S3Y6Q4 465.1 466.2 ¢ 1759 1759 bed
4 CI0A1K3D3E3H411F3G6P2S3Y6Q4 464.7 175.1
5 C11A1K3D3E3H4I11F3G6P2S3Y6QS5 464.1 175.6
1 CSA1K3D3E3H2I1F5G4P4S3Y6QS5 345.8 123.1
2 C5A1K3D3E3H2I1F5G4P4S3Y6Q4 344.9 124.1
CMGY9 3 C5A1K3D3E3H2I1F3G5P4S3Y6Q4 344.1 3444 g 1268 124.0 g
4 C5A1K3D3E2H2I1F5G4P4S3Y6Q4 343.8 123.0
5 C5A1K3D3E2H2I1F5G4P4S3Y6Q5 343.4 123.1
1 CI8A1K3D3E2H2I11F5G4P4S3Y6Q4 352.3 127.2
2 CI8AIK3D3E2H2I1F5G5P4S3Y6Q4 351.1 129.3
CMG103 C17A1K3D3E2H2I1F5G4P4S3Y6Q4 349.6 3502 f 126.1 127.7 g
4 CI8A1K3D3E2H2I1F5G4P4S3Y6Q5 349.1 126.2
5 C18A1K3D3E2H2I1F5G5P4S3Y6QS5 349.0 129.7
YuE-m2-s7l.

“Different letters indicate significance at 5% level by Tukey's multiple range test.
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Table 16. The crown models from the top to the fifth in order of
CDMPPFD value in each CMG of the four PSBs
experiment plot and their series of the alternatives. The
abbreviations of the alternatives refer to Table 2, 3 and 4.

14, 15, 16, 178 L U°18%).

FakOFHI 56 F TORBEE T IVIZBIT S CDMPPED
FHMEICB L IZTHEOREL KR L2 A, 2. LT
B, CMG5 & CMG6 @ 12 13 BIWE 72 2225585 & 7298,
INDAL T, BE O\ J5 O CDMPPED FHEA/N &
WA R SNz (14, 15, 16, 17BLUN18%). L
MLEND, ZTOEEIHEVREL LT, fsbH-
7z. —73, ODMPPFD ‘P13 & AR T &/ S W |
MARONTbOD, TOXELHFVRELESRD -
7z, FNIIMZ, L O —ATHEEENED LN )
o7z (414, 15, 16, 17B L V18%).

Table 17. The crown models from the top to the fifth in order of
CDMPPFD value in each CMG of the five PSBs experiment
plot and their series of the alternatives. The abbreviations of
the alternatives refer to Table 2, 3 and 4.

Rank CDM- ODM- Rank CDM- ODM-
CMG Series of the alternatives. PPFDY Mean PPFD’ Mean CMG Series of the alternatives. PPFD’ Mean PPFD’ Mean
1 C5A1K3D4E3H4I1F3G3P7S3Y6Q4 362.9 145.6 1 C6AIK3DSE3H2I1F5SG2P7S3Y6Q5  364.9 146.4
2 C5A1K3D4E3H4I1F3G3P7S3Y6Q5 362.8 145.4 2 C6AIK3D5E3H2I1F5G2P7S3Y6Q4  364.6 146.5
CMG1 3 C6A1K3D4E3H4I1F3G3P7S3Y6Q5 362.3 362.0 ¢ 146.5 146.2 ¢ CMG1 3 C6AI1K3DSE2H2I1F5G2P7S9Y6Q5 364.0 364.0 f* 146.0 146.2 ¢
4 C6A1K3D4E3H411F5G4P7S3Y6Q4 361.3 148.1 4 C5AIK3DSE3H2I1F5G2P7S3Y6Q4  363.3 1453
5 C6A1K3D4E3H411F3G3P7S3Y6Q4 360.7 145.7 5 C6A1K3DSE2H2I1FSG2P7S3Y6Q5  363.2 146.7
1 C10A1K3D4E2H6I1F5G3P6S7Y4Q4 339.4 137.3 1 CI1AIK3DSE2H7I1F3G2P4S3Y6Q5 346.2 138.0
2 C10A1K3D4E2H6I1F5G3P6S7Y4Q5 338.7 137.2 2 C11AIK3D5SE2H7I1F5G2P4S3Y6Q5 346.2 136.3
CMG2 3 CI0AIK3D4E3H6I1F5G3P6S7Y4Q5 338.0 337.0 g 137.4 136.4 d CMG2 3 CIl11AIK3D5E2H7I1F3G2P4S3Y6Q4 346.0 3457 g 1379 1375 d
4 C10A1K3D4E3H6I1F5G3P6S7Y4Q4 335.4 136.3 4 Cl11A1K3DSE2H7I1F5G2P4S9Y6Q4 345.3 137.7
5 C10A1K3D4E2H6ISF3G3P6S3Y6Q4 333.4 133.6 5 CIl1AIK3DSE2H7I1F5G2P4S9Y6Q5 344.6 137.4
1 C5A1K3D4E3H7I1F3G3P7S5Y6Q4 493.9 181.6 1 C7AIK3DSE2H2I1F5G2P6S9Y6Q4  488.8 183.8
2 C5A1K3D4E3H7I1F3G3P7S3Y6Q5 493.4 183.3 2 C6AI1K3DSE2H2I1F5G2P6S3Y6Q4  479.8 181.5
CMG3 3 C5A1K3D4E2H7I1F3G3P7S5Y6Q4 4923 4919 a 182.5 181.8 ab CMG3 3 C6A1K3DSE2H2I1F5G2P6S9Y6Q4  477.7 4799 b 1834 183.1 a
4 C5A1K3D4E3H7I1F3G3P7S5Y6Q5 490.7 181.1 4 CTAIK3D5E3H2I1F5G4P2S3Y6Q5  476.9 186.7
5 C5A1K3D4E2H7I1F3G3P7S5Y6Q5 489.3 180.5 5 C6AIK3DSE2H2I1F5G2P6S9Y6Q5  476.5 180.2
1 C12A1K3D4E2H6I1F3G3P7S3Y6QS5 491.5 177.9 1 CI2A1K3DSE2H411F3G2P7S5Y3Q4 479.1 180.7
2 C11A1K3D4E3H6I1F3G3P7S3Y6QS5 488.8 178.2 2 Cl11AIK3DSE2H411F3G2P7S5Y3Q4 478.4 178.0
CMG4 3 CI2A1K3D4E3H6I1F3G3P7S3Y6Q4 488.2 488.2 a 179.8 178.7 ab CMG4 3 CI12A1K3DSE3H4I1F3G2P7S5Y3Q5 4763 477.1 b 180.6 180.2 a
4 C12A1K3D4E3H6I1F3G3P7S3Y6QS5 487.2 179.7 4 CIl11A1K3DSE3H7I1F3G4P5S3Y6Q4 475.8 181.0
5 CI2A1K3D4E3H6I1F3G3P5S3Y6Q4 485.2 178.2 5 CI1AIK3DSE2H7I1F3G4P7S5Y3Q4 475.7 181.0
1 C18A1K3D4E3H4I1F5G4P1S5Y6Q5 415.0 175.0 1 CI8AIK3DSE2HI1I6F3G4P1S3Y6Q5 416.4 175.7
2 CISA1K3DA4E2H414F3G4P1S5Y3Q4 414.4 175.5 2 CI8AIK3DSE2H2I1F5G2P1S3Y6Q4 416.0 175.3
CMG5 3 CI18A1K3DA4E3H411F3G4P1S3Y6Q5 413.5 413.6 d 1769 176.5 b CMG5 3 CI7A1K3D5E2HII6F3G4P1S3Y3Q5 4133 4139 e 169.8 1747 b
4 CI18A1K3D4E3H4I1F3G3P1S3Y6QS5 412.9 181.4 4 C17A1K3DSE2H116F5G4P1S3Y3Q4 412.1 174.8
5 CI8A1K3D4E2H4I4F5G4P1S5Y6Q4 412.3 173.8 5 CISAIK3DSE2HIIIF5G2P1S3Y6Q5 411.8 177.9
1 CI12A1K3D4E3H411F3G3P1S5Y3Q4 483.5 177.2 1 CI12A1K3DSE2H411F3G2P1S3Y3Q5 487.0 179.7
2 CI13A1K3D4E3H411F5G3P1S5Y3Q4 481.4 179.0 2 CI12A1K3DS5SE2H411F3G2P1S3Y3Q4 486.9 179.7
CMG6 3 CI3AIK3D4E3H4I11F5G3P1S3Y3Q4 480.6 480.7 b 176.3 178.8 ab CMG6 3 CI12A1K3DSE2H4I1F5G2P1S3Y3Q5 485.7 4859 a 177.5 180.6 a
4 C13A1K3D4E3H2I1F5G3P1S5Y3Q4 479.6 177.5 4 CI13A1K3D5E2H411F3G2P1S3Y3Q4 485.5 185.0
5 C12A1K3D4E2H4I4F3G3P1S5Y6Q4 478.4 183.8 5 CI2A1K3DSE3H411F3G2P1S3Y3Q4 484.4 181.3
1 C5A1K3D4E3H7I1F3G6P1S5Y6Q4 474.7 183.4 1 C6A1K3DSE2H2I1F4G6P1S3Y6QS5  459.7 181.7
2 C6A1K3D4E3H7I4F3G6P1S5Y15Q5 472.8 186.5 2 C6AI1K3DSE2H2I1F4G6P1S3Y6Q4  458.3 184.1
CMG7 3 CSAIK3D4E2H7I1F3G6P1S5Y6Q5 470.9 4709 c 181.4 182.1 a CMG7 3 C6AIK3DSE2H2I1F3G6P1S3Y6Q5 458.1 4579 d 189.3 1845 a
4 C5A1K3D4E3H7I1F3G6P1S6Y4Q4 468.2 179.4 4 C6AI1K3DSE2H2I1F3G6P1S3Y6Q4  457.0 186.5
5 C5A1K3D4E2H711F3G6P1S5Y6Q4  467.6 179.6 5 CSAIK3DSE2H211F4G6P1S3Y6Q5  456.6 181.1
1 C11A1K3D4E2H311F3G6P1S2Y6Q5 469.6 177.5 1 CI10A1K3DS5SE2H3I1F3G6P2S3Y15Q5 469.8 184.0
2 C10A1K3D4E3H311F4G6P1S2Y6Q4 466.9 175.5 2 CI11AIK3D5SE2H411F3G6P2S3Y6Q4 469.2 180.4
CMGS8 3 C11A1K3D4E3H3I11F3G6P1S3Y6Q4 466.4 466.4 ¢ 179.5 1783 ab CMGS8 3 CI1AIK3D5E2H411F4G6P2S3Y6Q4 468.2 468.4 ¢ 181.7 1802 a
4 C11A1K3D4E3H311F4G6P1S3Y6Q4 465.4 181.4 4 CI10A1K3DSE3H4I1F3G6P2S3Y6Q4 468.2 179.8
5 CI1AIK3D4E2H311F4G6P1S2Y6Q4 463.8 177.4 5 CI1AIK3DSE3H311F4G6P1S2Y6Q5 466.6 175.1
1 C5A1K3D4E3H6I1F3G3P4S3Y6Q4 354.0 126.1 1 C5A1K3DSE2H6I1F3G2P4S3Y6Q4  345.5 125.2
2 C5A1K3D4E2H6I1F3G3P4S3Y6Q5 352.8 125.3 2 C5AI1K3DSE2H6I1F5G2P4S3Y6QS5  344.6 122.6
CMGY9 3 C5AIK3D4E2H6I1F3G3P4S3Y6Q4 352.6 350.2 f 1253 1252 e CMGY9 3 CSA1K3DSE2H2I1F3G2P4S3Y6Q5 343.8 3439 g 1265 1243 e
4 C5A1K3D4E2H6I1F5G3P4S3Y6Q5 348.3 123.1 4 C5A1K3DS5SE2H6I1F3G4P4S3Y6Q4  343.1 122.6
5 C5A1K3D4E2H6I1F3G4P4S3Y6QS5 343.5 126.3 5 CSAIK3DSE3H2I1F3G2P4S3Y6QS5  342.5 124.4
1 CI18AIK3D4E3H6I1F5G3P2S3Y9Q4 342.0 121.4 1 CI18AIK3D5E2H4I1F5G2P2S9Y9Q4 348.0 122.9
2 CI18A1K3D4E2H6I1F5G3P2S5Y9Q4 338.1 120.3 2 CI8AIK3DSE2H411F5G2P2S3Y9Q4 347.1 122.3
CMG10 3 CISAIK3D4E2H6I1F5G3P2S3Y9Q4 337.3 338.2 g 121.8 1248 e CMG10 3 C17A1K3DSE2H411F5G2P2S9Y9Q4 345.6 3463 g 121.7 122.1 e
4 C18A1K3D4E3H2I1F3G5P4S3Y6Q4 337.0 130.2 4 CI18AI1K3DSE3H4I1F5G2P2S9Y9Q4 345.4 121.9
5 CI8A1K3D4E2H211F3G5P4S3Y60Q4 336.6 130.4 5 CI8AIK3DSE3H411F5G2P2S3Y9Q4 345.3 121.9
YUE+m2-sl, YuE-m2-s7!.

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

“Different letters indicate significance at 5% level by Tukey's multiple range test.
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Table 18. The crown models from the top to the fifth in order of
CDMPPFD value in each CMG of the six PSBs experiment
plot and their series of the alternatives. The abbreviations of
the alternatives refer to Table 2, 3 and 4.

Rank CDM- ODM-
CMG Series of the alternatives. PPFD' Mean  PPFD’ Mean
1 C6A1K3D6E2H6I1F5G2P2S8Y6Q4 322.1 137.0
2 C6AI1K3D6E2H6I1F5G2P2S8Y6Q5 321.8 137.1
CMG1 3 C5AI1K3D6E3H6I1F5G2P2S8Y6Q4 320.5 320.0 i*134.0 1349 d
4 C6A1K3D6E3H6I1F5G2P2S3Y9Q4 319.1 132.5
5 C5AIK3D6E3H6I1F5G2P2S8Y6Q5 318.4 133.7
1 CITAIK3D6E2H7I1F3G2P4S8Y6Q4 334.1 138.2
2 Cl1A1K3D6E3H2I1F5G2P4S8Y6Q4 332.8 135.0
CMG2 3 Cl1A1K3D6E3H7I1F3G2P4S8Y6Q5 332.5 3324 h 1374 136.7 d
4 CI11AIK3D6E2H7I1F3G2P4S8Y6Q5 332.2 137.8
5 Cl1AIK3D6E3H2I1F5G2P4S8Y6Q5 332.1 135.2
1 C7A1K3D6E3H6I1F5G2P2S8Y6Q5 477.2 180.5
2 C6A1K3D6E3H6I1F5G2P2S3Y6Q4 475.5 180.2
CMG3 3 C6AIK3D6E3H6I1F5G2P2S3Y9Q5 473.0 473.0 b 180.2 181.8 b
4 C6A1K3D6E3H6I1F5G2P2S8Y6Q4 471.7 181.5
5 C6AIK3D6E3H6I1F5G3P2S8Y6Q4 471.6 186.7
1 CI11AIK3D6E3H211F3G3P7S3Y6Q4 486.1 176.4
2 CI1AIK3D6E2H711F3G3P6S3Y6Q5 485.2 180.0
CMG4 3 Cl1A1K3D6E3H2I1F3G3P6S3Y6Q4 483.3 483.5 a 1769 177.6 be
4 CI11AIK3D6E2H7I1F3G3P6S8Y9Q4 482.9 178.1
5 C11A1K3D6E2H211F3G3P7S3Y6Q4 482.8 176.5
1 CI17A1K3D6E2H116F5G2P1S8Y6QS5 407.7 174.1
2 C17A1K3D6E2H1I6F5G2P1S3Y6Q5 406.4 173.9
CMG5 3 Cl7A1K3D6E2HII6F5G2P1S3Y6Q4 404.5 404.0 e 172.1 174.1 ¢
4 C17A1K3D6E2HIT11F5G2P1S3Y6Q4 402.9 173.4
5 CI7A1K3D6E2HI1I6F5G2P1S8Y6Q4 402.3 177.2
1 CI12A1K3D6E2H416F5G3P1S4Y6Q5 470.9 182.9
2 CI2A1K3D6E3H4I1F3G2P1S3Y9Q5 469.1 179.7
CMG6 3 CI2A1K3D6E3H4IIF3G2P1S3Y6Q4 468.9 467.3 ¢ 186.1 181.8 b
4 CI12A1K3D6E3H4I1F3G2P1S3Y9Q4 466.7 178.9
5 CI2A1K3D6E3H4I1F3G2P1S4Y9Q5 464.4 181.5
1 C7A1K3D6E2H2I1F3G6P1S8Y6Q5 466.9 187.9
2 C6A1K3D6E3H2I1F3G6P1S8Y6Q5 460.9 186.3
CMG7 3 C6AIK3D6E2H2I11F3G6P1S8Y6QS5 460.8 459.8 d 184.6 188.0 a
4 C7A1K3D6E2H2I1F4G6P1S8Y6QS5 460.7 190.4
5 CT7AIK3D6E2H2I1F4G6P1S8Y6Q4 456.6 190.7
1 CI0A1K3D6E3H414F4G6P1S3Y6Q4 480.2 177.9
2 CI0A1K3D6E2H414F4G6P1S3Y6Q4 479.0 176.9
CMG8 3 Cl1A1K3D6E3H4I4F4G6P1S3Y6Q4 475.8 4745 b 1772 1783 be
4 C11A1K3D6E2H4I4F4G6P1S3Y6Q4 474.6 177.2
5 CI1AIK3D6E3H3I1F4G6P1S2Y6Q5 468.4 182.2
1 C5A1K3D6E2H6I1F3G2P4S3Y6Q5 349.6 125.1
2 C6A1K3D6E3H6I1F3G3P4S8Y6Q4 348.5 129.6
CMGY9 3 C5AIK3D6E2H6I1F5G2P4S3Y6Q5 3484 3482 f 1244 1260 e
4 CS5A1K3D6E2H6I1F3G2P4S3Y6Q4 348.1 125.5
5 C5A1K3D6E2H6I11F5G2P4S3Y6Q4 347.8 125.4
1 CI18AI1K3D6E2H4I1F3G3P2S3Y9Q4 340.8 128.0
2 CI8AIK3D6E3H4I1F5G2P2S3Y9Q4 339.3 122.6
CMGI10 3 CI8A1K3D6E2H4I1F5G3P2S3Y9Q4 338.5 3382 g 1262 1259 e
4 C18A1K3D6E3H411F3G3P2S3Y9Q4 337.7 127.2
5 C17A1K3D6E2H411F3G3P2S3Y90Q4 337.2 125.5
YUE-m?2-sl,

“Different letters indicate significance at 5% level by Tukey's multiple range test.
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FREFEIBICHAHME TR L 72 (5519F%B L U 231K).
DFEH, CMG6TIEF 12980 1, CMG3, CMG43 & O°
CMG7 Tld #1250 & 8k L 72 K, CMGI9®B & O
CMGIOTIFFIIO T TH -7 (198 B L UH23X).

CMG5 & CMG6 D [Hl B & IFCMG1 & CMG2 D [ # B
%, CDMPPFD &R MEICKIZTTBEOEEII R O
ol (19EB L OEE23X). 72, CMG5 & CMG6
DB L CMGI &£ CMGI0 D % &, ODMPPFD 4
RTFIHGMIIBEAR S VIT EW R L7278, ZOZEIIEH
Thorz BBI9EBLUE23MX).

Table 19. The multiple comparisons of the means of CDMPPFD,
ODMPPFD, CDMPN and ODMPN between the ten
CMGs. These means were calculated using all crown
models in the all experiment plots of the PSB number. The
relative value was calculated when the value of CMGlwas

100.

CMG CDM- RelativeODM- Relative CD- Relative OD-  Relative
PPFD _ value PPFD value MPN value MPN value
Unitl™ Unitl* Unit2” Unit2”

CMG1 346.2 ¢ 100.0 1423 e 100.0 1045 ¢ 100.0 7.89 e 100.0

CMG2 3334 f 963 1364 f 959 10.17 £ 974 7.73 £ 98.0

CMG3 4779 b 138.1 1814 ab 1275 1229 b 117.6 8.38 b 106.2

CMG4 4792 b 1384 178.1 ¢ 125.1 1228 b 117.5 831 cd 1054

CMG5 409.8 d 1184 1733 d 121.8 11.50 d 110.1 841 b 106.6

CMG6 4883 a 141.1 179.7 be 1263 1242 a 118.8 828 d 105.0

CMG7 4657 ¢ 1345 1843 a 129.5 12.18 bc 116.6 850 a 107.7

CMG8 465.8 ¢ 1346 177.0 ¢ 1244 12.13 ¢ 116.1 8.35 bc 105.9

CMGY 3451 e 997 1251 g 879 1049 e 1003 731 g 92.7

CMGI103453 ¢ 99.7 1264 g 889 10.53 e 1008 735 g 93.2

B m2-sl,

Ymg*CO,*dm?-h'l.
“Ditferent letters indicate significance at 5% level by Tukey's multiple range test.
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Fig. 23. The relative values of the means of CDMPPFD (upper)
and the means of ODMPPFD (lower) between the ten

CMGs.
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BEFR (LA, 2016) CIEEHMLAIASLISICHY T 51
BLU7- ) 03ETO Yy 2 e LTE6MME AW $72, %
DHOWZEHE (LA, 2017, 2018, 2020) OHFTH
7 656 1l & F TRk 4 7o BHREE 710 O EBREE & i L C
X7z, IEHEZ IEBFZEIC I, RS- 0ER (HLH W
ZEIHLAD 22X TICERT L I LSRR TH L 0
LThb. LITAT, RMFBFICBITLIREL L CHHM
LA & 0 b BaE S AmEE (LAO) 47210 oZEmFIEE
(LAIc) AR L2\, FEHLAI % LAlc |24
B0, EHLATIC (B BEAE < 851 BERE~ LAO) @
iz Sl v, FEBLAIZLISTHLHDOT, Flz
X, CMGL D & X LAOD 8 THAULLAIcIZ35127% 1,
CMG5 D & & LAOA 04 THIULLAICIZ52127% 5.

EZAT, B QLA 2016) o TT—REZT, Eih
LATIZ1.186 % I\ TR L 7275, IEREZLFECTlE e h o
T2l ExMioTHBE, BT 3 % 8T %
7z, (I PEAE < B 5 R EEAE) (S HEME (4m X 6m),
Ty 7 M) EHIZ1528E HWTHBH L. Ly
L7%725%, OLEASO 7075 20T, E7ay s
PISERUS IR & L C o> 154, 55 R LR > 8471 R L 1 2
FFOFEBEE LTO4m x609mFH 50T, i
LAIOIEMERFEIE1149TH 5. FHLAIA1LITF Tl
Bl 3t LAT OB RS & 0 Mt B o DG A B 13 2012 1
KT 5285, EHLAIA1IL EIC: 5 L ERBHPETICER
DiGo, HEPEFNLIDEER . #2T, EHLAI
DEAEN 1 2 EPICHBZ B & & B R OMEA K E O
TEREE DSR2 L 3 500E (IUA, 2014) ©b L
2, ZOBOMEEHREOF T LIS IZRE S NG D
5. L2b, ZOREEIFRHEDOCMGLIZBRESNZH D
T, KD L) \IEHE R RAE OB O T
ZORLBEICOWTIEEMTH S, 72721, AHLAI%
12ODMEICEE L7729 2 TS A2 EIEART R A7
B, LIGICRELZZ L 2> TBE 2\,

FHED4 SRR LIZ LIS, BEeHEOKRE ZEWIC
BT, B AEOBRIUR I IIHE 2~ O TIRA 7% &
N7z 72721, FHERL= v b O NLEL )R %
WA B X7 s, TROTRPLTLE T4 Tldks
CD7z0h, MEHEE 7OV B BT
EFOUBETIE, BRI & > TIBIEFIR 23Kt 2 7
—ANE ol bDEEZLNDL. FDI) 2, HIEHTE

o7z,

21

EET VT, FREOFTADEILD2OIZR L1,
2512, 2=y b OREERFL.OAOEEGOERL D 180° &
360° D2 2R SNz, WIEIED SR 720, b4t
OFIL A UL, B BHIERI PR 4Kl 3 5.

iR (LA, 2021) TiE, RO CMGLIZH Y5 2
TEE TV TR AEE B N O 4T ORI
L4 ) MAaa b IR (FRER) /&) 2T
BB LA OB IRE L THLAE D FEER (R
BR) mito7z. LaL, KMTIE ERLOTER T &g
L, FiEoOARIERR 72BN % LS #E T 7
VI ZED T TR L2, FEOEKILOHE2r LR
R roiz bz, MUTEHHE T 7V B @A
ETFNVEEREICBIT A NERD L) —BotFE 2L, #
EE TV L OBPYLOM A VIRET & &b IC TR
DFEFL DM A DEERD LI TH L L bbb,
MRO2 R LE )L, —EHoBEE T IVEEICKE
5N7bD®, CDMPPFD 57— # A2 K& C3BEL
72 (8513, 19, 20, 21B X U22[M). ZOJEHILHAZ
borEzons, RERTILEFEIHE L 242
OB FZNT 722 L s, BELMF IS TR L
ToMIREE TV ORI ORIREAE TN, 2D, 20
EIHE 2 EBREO B ICHETH UL, EIR &
WA BN, GEERENEL 0L EZ LN,
MRO3 IR L L), CMG6, CMG4AB L O
CMG3 » CDMPPFD & F35 1l (WAL uE - m™®-s™)
NZFNZFN488.3, 47928 X UM477.9TH Y, CMGL D
CDMPPFD &4 D 3462 % K& { Elnl>72 (519
). Fo, bEEMEEETER QLA 2021) OfHEE TV
# (R#o> CMGLIZHHY) 12813 5 CDMPPFD O Al
D30%KEL B>z 512, CDSHHI L & F#(M
S 7 TR FC TR L 724 B E IS B %068
SRR (IUAR, 2016) % FRoifiE s kL TA L.
ZOMMITIX, ARI2EEOBIEE (45528 8EE)
R L, A& 4 <A U4t CCDMPPED % &% 5
L7z, ThH0) BRI BRIFCh o 72JHR (R
%A EROMEILHAS DY) © CDMPPED ¥ it
444.1°C, Z ORIV & B % FE AL HLA A
bREGEDART TH -7z, 72, 2HEHICBIFTH-
AR (WK EREA) © CDMPPED 34113 4287 C, %
ORI AT D 4804 TH - 72 (IUAR, 2016). L7z
2o T, A#HOCMGC6, CMGAB X IFCMG3IZ BT 5
CDMPPFD & P MEIZBEH (L4, 2016, 2020) O
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HERBEL T BB LW DEEZOLNSL, D EOZ L
5, VERMETTTHBIRIVN S WS K&
AYHETELIDEEZLNS.

13RO MBI MR I Bk o e BB E R 2 B S
2T 57200FHEPY 1205, BREREZHDLY, #E
KEEROFED BT ENBRES BT 2 LT EBN
250, KRIEZOZ L2 ERBWICENITL. oF
D, ETO Y BB 2 EEREE T O v 7 O
EHRRTPSLBAIK & WII ERBRBIIRIFIC R > 72 (55
135%). Z L THEBIES/NEWITE, &5 VIR
M & B ALiE2S & B I/ S WIZ EPSLBAE A L7245
THsH EITRBLIOET, 8, 10, 11BLV125K). &
B2, BHENIER OE A EWIT OB EALT
CEITEBMIIG AN, RIIZOZ L EERMICE
7. 2F ), AEZ¥E7oy s CHINAETOY
sEoOETETT Y 7 FISED b EE %R T PNLESAYK
EVIIEMBREIIEMLL (B13F). 2L THIEIK
EL{ 2 BIIEPNLESII A LS THS (B8, 4
7,8, 10, 11BLT12%). 72721, BAESESET IV
HO L) ImOTRL 75 EBREIZIIBN S 2 b7
®, PNLESIZZIZEHR L A2h o7z BBISH). ZEREDS
HE L T IUEEERBEATEAL S 5 2 & b RIS
BN, KPIZDOZ L ERWICEMITZ. 2F 0
eI & B\ EEAL I ERE T 2T 0 Y 2 O
% 77R¢ MCFVD & % W2 1d MCFENS A9k & W (3 &8ss
PEALZ (BI5BLUI6RBLUET 8 10, 118
LU12%K). B s, BHEI/NSWIZ SRS
IR, HBERENSEZFICLETLIINEEZOND.
Wt A T AR (LAO) 12AF L C CDMPPFD %
ODMPPFD (&7 & 7OV Cld & oM BELR, i~ o
BHEE 7T VIEN TIXIE OB R s iz (GE14X).
HREOHMM L LT, 1HE ) 4T LhbiEfEs L 0%EE)S
LELWVEHET, LAOPKEWVIEIEERPLETICELRZDS
T, B LT EMEE > IR Y, RO M
FERAWADT 5 D O LIRS (LA, 2021). miE
DA, BIEOEWHSLAO Ol L~V I E
HRICEOHBBERSENT DL EZ OGNS,
BHETIRMEIL R 2800 &2 W THEH SIS L&
DOHEMETH S (LA, 2015, 2016). LA b, MCFNS,
MCFVD, PNLES 3 & UFPSLB D12 H.\ > (255 AR
BOEEIEL 72 (BB13%). 2o :hb, BHEIHAT
522N TMCFNS, MCFVD, PNLES3##) L T/
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WP RER S (R5E) 198 Bl

<7V, PSLBIZ:#EE) L CK& <%, CDMPPFD %%
KIBrbDLEZ NS,

LZAT, hikoBEBIRMEIZIEICB T 2E T 0 Y
7 OREAREE (V)Y FEFIL) 20RICEHETLL0
THh Y (LA, 2015), ZOFtHEEFITBEEE, B
BLUORBEEMTLTWA. LT, REBRERIZBT
% CDMPPFD & % \» i3 ODMPPFD @ A/MZid - RR oo
EFARME LA OFR & PERR T & 2. Ko & 9 12/t
BFNEARN 2 OB G, WIHBIRAK & 1T EVESE R
WREET 22 0N5. LoT, RERTIE, &
T TOVEEIC IS L EERE 2 A G bhbEe. b
DEEMEEAZ Y TH 55 L) PI2onTidimd oo
NB7259. 4, BEERE OB RBHE ORI
BT HBIZOWTHHAE L2\,

AN B © CDMPPFD 34 1 gt (CMGH)
LD EEE (CMG6) O F K EH - 7245, ODMPPFD
FIMICIE Z OEANZES - 72 (513, 19, 20, 21B &
N22H). ZOHHE LU TFToZENEZLNL. B
FATEEASH S B L A8 R B IE A 40 72 O BB IR - CRRAZAR 12
b INHOVY Y FEFLVHIZEERERL (810
X)), BEES P70, B HWIdlL S OEHHEE S 2
b, ZoLE, BEHYIRLSBRIIEES L) H i
DOFHTEL R Y, Liko> CODMPPFD FEEOEL b 725
L7zbnbEZOND5. BERNIE-E2) LaVERHIICE
COMERIZEE - b DL EZONL. FEEIPHEE
W€ 7V EEDO CMGT7 & CMG8 DI b ERE & R L 2
EWEZOENDH, INLOBBIEHR VY v RET IV
A RTHn»5d L)1 GBI, BHEHfEIRKE VO
THRENFZ 2D, BREOEVICEZEEISIIERE
K bhhpoltbDEEZLNS.

BOTE R ZH 8 O 8 12 LU o kR (8
) OBFENEDRENZ L, HHWIE, BARIZIRGA
OBHENIMAHL N LT L BT A, 72721, Th
HidfEx o2 BIE L L 20BEBNZHABTHY, &
DY % P FE etk L L CORBREIZE TR D 2 L1
fEThsr). HERHIE, 18NS0 ERIIHE TR
FHIZE L, BETEER DR RLTHD. EEM
HEE T3720100E, REROEREZELLAEIZT
WEEL HEWICHEERIE R 2w, L2 LD S,
CDOEME T 25 S ECBHE % 2 2 R R 0 uBR
RRA R L L - gE AL T & A E R Y75 %\,
PR O AEY AT ARBIEOMNF (FEH, 1989 ; 3§
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ith, 1979a, 1979b, 1979c), BIEREAET AT A O
el (A - IR, 1993 )il &, 1995 ; Chalmer -
Ende, 1988 ; CZ - #7H, 1987 ; &1%, 1997 : £1% - &
1, 1995 ; Richard - Barden, 1982 ; Robinson &. 1990 ;
W 5, 1988 : Smith, 1991 ; Wagenmakers, 1989 ;
Widmer, 1992), BB OBIERLEAE Y AT L O
(fRH, 1984 1 ARF, 1996 : JLEF, 1995 : [, 2004 ; AF
2, 2000 ; HAF, 1995 5 ifE, 1998 ; Robinson 5. 1991)
HDHVITRERRRICE 2 HEELEORAB (B,
2002, 2006, 2007a, 2007b, 2008a, 2008b, 2008c, 2009a,
2009b, 2009c) O HIT b BB OERBE LA K O ik
Bl TH v, NS OFEMPHEEZR 7205, KK
FREOILEIZE &EF o Tnh, FENE & RBREROL
BESCHEHROBRTIFEEBTIE R, Ll RER
w2, HW7oRR, Sl & OFEBME, RS,
JERFE R, SR TEENLREDE COEROHERT S
720, RENEOHERRATHRERBEORGEZAHT L
LidfeRTH s, LhbIF, BEEEHFIZLBHEAHI
B E 2 EOMCTRERFE L V) XE [
VoL OFEBVLETHL. RO ENL, KD
R, =E7VEREEFHVEEIVZ, EEROER
LS LGMT THEREIRE L Z 2 2535 REE O
BB A e B I L 72400 TORfZE L v R &
9. TORER, SLHAMETTUIBWTL 2O IEE
INEKT D, HDVIEEYNIZEE S MOBIELZ NS T
5 L THBEDHEICUET A LWL NIZLT.
g7z, 2R LTHRREIZIIEAEEMLZVWI L
ZWALPIZ L. TS ORI RB OWE L O 5E
2B AFLHREGO—2THY, T2, BmERE
DERPOREMNEREIZ L > THEFRZ LD LBDND
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