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Summary

The factors promoting in vitro growth and bulb formation were investigated of excised buds from the

cloves of gralic cv. ‘Yamagata’,

Media containing NO;~ and NH:" in equal amounts or two parts of NOs~ with one part of NH,* were

much more favorable for shoot, root and bulb growth than media containing only NOs~. High nitrogen sup-

plies stimulated shoot, root and bulb growth, but inhibited bulb initiation.

Sucrose was favorable for shoot, root and bulb growth and bulb initiation. Fructose inhibited shoot and

root growth. Glucose of high concentration inhibited bulb initiation and growth. Higher sucrose supplies (2

—4—+6—8%) more stimulated bulb initiation and growth, but more inhibited shoot growth.

Explants formed no bulb unless cloves or explants had been exposed to low temperatures for a given

period.

NAA (1 mg/1) supplies stimulated shoot and root growth, and bulb initiation and growth. However,

NAA of 2mg/1 or more inhibited bulb formation when a low-temperature treatment to cloves was incom-

plete. BA, GA, ethephon and adenine stimulated little or inhibited growth and development of explants.
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Table 1. Concentrations macronu-

trients in the media of the experiment 1-a.

Nutrient Medium (mM)

NN 3N NH*
NOs™ 5.48 16.44 1.24
NH.* s — 4.24
H:PO4~ 0.92 0.92 0.92
K* 2.16 2.16 2.16
Ca®** 2.12 4.86 2.12
Mgt 0.51 0.51 0.51
SO 0.51 0.51 2.63
Na* — 5.48 =
Cl~ B = 4.24

The quantities of SO, Na* and Cl~ contained in
micronutrients salts are not included.

“Nitsch & Nitsch (1967) .

YA medium containing three times nitrate nitrogen as
much as the NN medium.

*A medium containing one part of NO;~ with three
parts of NH:* — the total nitrogen content being
equal to the NN medium.
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Table 2. Concentrations of inorganic

trients in the media of the experiment 1-b.

macronu-

Nutrient Medium (mM)

MS TW KNT NN
NOs~ 39.42 24.34 8.47 5.48
NH* 20.63 = 7.57 =
H:PO4™ 1.25 2.17 1.84 0.92
K* 20.04 12.86 1.84 2.16
Ca’* 2.99 1.19 4.23 2.12
Mg** 1.50 3.08 1.01 0.51
SO~ 1.50 4.49 4.80 0.51
Na* — 26.17 — —
ClI~ 5.99 12.06 — —

The quantities of SO, Na* and Cl~ contained in
micronutrients salts are not included.

*Murashige & Skoog (1962) .

YTulecke (1964) .

*Knudson solution C (1946) .

*Nitsch & Nitsch (1967) .
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Fig. 1. Effect of nitrogen concentration and high proportion of ammonium-N on growth of excised

buds (experiment 1-a).



V=7 OFOMBREE—FH

L, NOEEHNNO,™ Tdh LM (TU, NN3EH#) LD,
4N D34% (MS ¥H#) & 5 21347 % (KN B53#) ASNH,* C
EZ5NTWAEHDIZIN, Ya— eROERRDT
HOPKAE LL BIFT, AEREIEFE THo72 (B

191

43). ENIZED D NH OEED50% DEEE 1 -c D
LEDERIERE TH o7/ (ESK). 7272 LFEB1 T
FEEZY ) BT ROKBFEGATHTH o 72720, B
TR L7 W AR D% A U 7.

Table 3. Effect of nitrogen concentration and high proportion of ammonium-N on growth and bulb forma-
tion of excised buds from the cloves stored at 5 ‘C for 45 days (experiment 1-a) .

Medium Shoot length No. of emerged Dry wt Plants forming
(cm) leaves (mg/plant) bulbs (%)*

Low N (NN) 11.7+1.4(11)* 3.440.2(11) 102 100

High N (3N) 11.94+1.5(012) 3.8+0.3(12) 110 92

High NH,* (NH) 4.0+0.9( 8) 1.1+0.4( 8) 43 0

*Mean+SE (N) replicates.

YEvery plant either formed a single-cloved bulb or remained vegetative.

Table 4. Effect of the high nitrogen media and the media containing ammonium-N on growth and bulb formation of
excised buds from the cloves stored at 5 °C for 99 days (experiment 1-b) .

Medium Shoot length No. of emerged Fresh wt of Fresh wt of Bulb Node order?
(cm) leaves shoot (mg/plant) root (mg/plant) diam (mm) forming bulb’
MS 19.6+1.2¢ 5.1+£0.3 12631126 439+132 9.940.6 6.1+0.3
TU 17.4%+1.3 4.5+0.3 561+ 34 68+ 28 7.310.2 5.6%0.3
KN 20.44+0.8 3.9+0.1 832+ 60 230£108 9.5+0.2 4.940.1
NN 12.2£1.5 3.8%0.2 538+ 53 103+ 68 7.8%0.3 4.8+0.2

“The node order forming the first foliage leaf—1 ; the second one—2 ; etc.

YEvery plant formed a single-cloved bulb.
*Mean = SE of seven to nine replicates.

Table 5. Effect of nitrogen concentration on growth and bulb formation of excised buds from the cloves

without low-temperature treatment® (experiment 1-c) .

N conc. Shoot, length No. of emerged Total fresh wt of shoot Plants forming
(mM) (cm) leaves and bulb (10 mg/plant) bulbs (%)
4 11.8+1.2 4.5+0.2 31%+2 42
8 13.0%x1.2 4.4%+0.3 31+2 20
16 22.0x1.7 4.44+0.2 42+3 0

*The cloves were exposed to natural temperatures during
temperatures : 15.2, 10.2, 9.8, 8.0 C)
YMean £ SE of 13 to 15 replicates.
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Fig. 5. Effect of growth regulators on growth and bulb formation of excised buds from the cloves
stored at 5C for 101 days (experiment 5-b). Replication 9 to 11. )
BS:basic medium. NA :NAA. BA:benzyladenine. NB:NAA with BA. E:ethephon. GA:
gibberellin. Cultured at 13°C for 129 days. All the plantlets on GA-medium formed no bulb by
the end of the culture. All ones on the other media formed bulbs.
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Table 6. Effect of NAA (1 mg/1) and BA (benzyladenine) (2mg/l1) on growth and bulb formation of ex-
cised buds from the cloves stored at 5 °C for 45 days (experiment 5-a) .

Growth regulator Shoot length No. of emerged Dry wt Plants forming
(cm) leaves (mg/plant) bulbs (%)

Adenine* 17.8+0.67 4.0+£0.4 35 0

NAA, adenine 13.8£1.1 3.5%0.3 102 100

BA, adenine 7.310.8 3.1+£0.4 51 36

NAA, BA, adenine 7.0%1.2 3.3%+0.2 80 63

*‘8mg/1 as sulfate.
"Mean+SE of 8 to 11 replicates.

LHo7-(8ESM). LA L, NAAEE% 2mg/1 DL EICL
THHROPAN L WVRESNLZ Lid L7 (83,
5).

F—%2 L EHEHNEST (R 3, 5a, 5b, 5-¢
NAA % 1mg/l IS 5 & (BREBR Q) EFEE LRED
FLSBRLAESEES, 5K, £7K), EoMEILR
HENLGEEEIR, F7R) LRESNEVWEE (G
5, £6%) EPFHo7. HEZRINAARMIZES
EEDNHT ) otz

B, A—F T 7)) —OHAITITHE AR LD,
NAABENE L 2B LA - T, HMEAEIHH S
MR B AEETAEAN D72 (E6X). REI
NAAEE lmg/| DFBEICRRICR Y, FR L DiBED

05

B TABEL DI Lo TEYEA LA EESX).

BA, Tt 7%, GA RUTPF= LR - &5 (F
B&5-a, 5-b, 5-¢)

BA(1mg/l) # B L23HE121E, FRIEXH I HIC
REZNLEADFBDOSNHAETE, £5H), FE
B CIIERERE AL IS I3 2B ATA S Y, ERIBRLCH LT
D BA(1mg/l) D&IREIHBTh o7 LA L, BA
% 2mg/l THA LERS a(8 6 %) CIIEHRER ST
RES N, BAENAAZEH L TOROEH - IBEX
B LT, NAABRL ORI NL o7
(BBek, %£5M).

BARROFELIH L, MEEFELLLLLLLEEE
5, $£7K). BAIEOMEZIG L2205, HEK

NAA concetrat ion (meg/1)

Fig. 6. Effect of NAA concentration on growth of shoots and roots of excised buds (experiment 5-b) .
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Table 7. Effect of NAA (1 mg/1) , BA (1 mg/l) and adenine (8 mg/I as sulfate) on growth and bulb formation of excised buds from the cloves

stored at 10C for 73day (experiment 5-c) .

Node order Plants forming

Fresh wt of bulb

Bulb
diam (mm)

Fresh wt of root

Shoot length  No. of emerged Fresh wt of
shoot (10 mg/plant)

Growth
regulater

bulb"("o)

forming bulb

(10 mg/plant)

(10 mg/plant)

leaves

(cm)

100
100
100
100
100

6.610.2

21+2
69+5

7.210.8
11.2+1.2

32+ 5
71+12

20t 2
64110

2+ 2

5.31+0.3
4.910.6
5.5%0.2
4.91+0.6
5.0£0.3
5.4%0.3

17.4£0.9
21.3+1.5
15.8%+0.9
15.9£1.5
18.6+1.5
13.74+0.8

None

NAA
BA

8.610.2
7.0£0.3
11.1+0.3

7+ 3
13+ 2
53+13

20+3
72+5

14+ 2
44+ 8
26+ 4

Adenine

6.2+0.3

NAA, adenine
BA, adenine

IWRFRE (R¥) #1E H1%

91

8.5+0.3

“‘Every plant either formed a single-cloved bulb or remained vegetative.

'MeanXSE of 8 to 11 replicates.
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