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Effects of Exogenous Gibberellin and Paclobutrazol on Tuber Expansion
and Bulbil formation of Chinese Yam
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Abstract: The effects of exogenous gibberellin (GA3) and paclobutrazol (PPz33) on tuber expansion
and bulbil formation were studied with big tuber variety ‘Guihuai 5’ and little tuber variety ‘Guihuai 16’
as plant materials. The results showed that yam tuber yields were increased significantly by application of
exogenous GA; and its optimum concentration was 200 mg - L™, while tuber yields were decreased
significantly by application of exogenous PPs3; at 200 mg - L™. The tuber development of Chinese yam
could be divided into three periods, which are tuber formation period, tuber expansion period, and tuber
maturity period. Compared with the control, exogenous GA; decreased significantly total tuber weight per
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plant as well as single tuber weight on 150 days after field planting during tuber expansion period, and
increased significantly tuber number per plant as well as total tuber weight per plant during tuber maturity
period. In the meanwhile, exogenous GA; increased significantly bulbil length and the weight of single
bulbil, but decreased the total weight of bulbil per plant compared to the control. Compared to GA3
treatment, exogenous PP333decreased significantly total tuber weight per plant and single tuber weight,
increased bulbil width and total weight of bulbil per plant during tuber expansion period, but decreased
significantly tuber number per plant and single tuber weight during tuber maturity period.
Key words: Chinese yam; gibberellin; paclobutrazol; tuber; bulbil

iy (Dioscorea opposita Thunb.) FISCERES B A MR (AR FIFRT, i@ gl
FBRAS B o R T RAERK TS ZE G %, 1993), WS EHEE, EJAER KR
o, DUEMHLALAEAE . SR EMI AR E R T, T A e R, e m b2y &
IARAC RS . I IRZEMER BRI R Z, WOt (Yoshida et al., 2007). 7%
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RIGT 2012 4EF1 2013 4EAE ) VRS BE BUEARHIE L (A, IR e as) dHT. #4E3 A
20 HIFaRMEZE, 274 5 em 2o 43 IR A€ i P A A S AR R B R e i 2K . AN EF I NS Py
K i 2424 100 kg - hm?, BEAEAEREAE — PR, N AT K IEFESRE AR 50%, 50%fF i liede
PRI R N . ATEEh 1.2m, BEEMES S5 FREERN 0.3m, HEVE 167 FRFEH 0.2m.
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5O L RALER I TR
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DMRT),

2 ZER5HT

21 WHBREE KL BHIZ

BEAE SRR, 2N KNS A RN, BRI S AR gk (R
4~ F%6), MPZEVIGEIE RN KB NGNS, RGP NI A KW K], s e gt N g A
I KRYE REWES 57 R RENE 167 XTHEACEEHEEM I KA, nP AR KR RIS A
BT BRI IR ZE ) 3 NI . EEME S 5 AV EF WK, b 270d, ‘A
HE16” AEFE WA 210 do “HEES 57 HRETE I E G 60 ~ 90 d (6 HHhfyRl 7 Hrpa)),
W e MG 90 ~210d (7 A E| 11 A ), HREERGEIN N 210 ~270d (11 H i f) 2|
1 AR, HEME 167 PSR ER G 30 ~60d (5 A E] 6 Hhf)), Bk Eh S



Gong Ming-xia, Luo Hai-ling, Yuan Hong-juan, Wei Shan-ging, Yang Xu-dong, He Long-fei.
Effects of exogenous gibberellin and paclobutrazol on tuber expansion and bulbil formation of Chinese yam.

1178 Acta Horticulturae Sinica, 2015, 42 (6): 1175 - 1184.

60 ~150d (6 HHAJ3 9 HHhf)), HREEREIH A b5 150 ~210d (9 A Aj 2] 11 HHa)). o] i,
KRR REMES 57 HRZEIE RN EAY HEE 167 Mkiin 1A H, B KT 1 /M H.

MR LATLLE Y, e 228 KpI, RSN GAs Wik RE, B4 T a, 4
AbFRAE Ky 200 mg - L7, PeiR R, SR EL, REME 5 5 59 22.19%, ‘HENE 167 197 36.38%.
AT, AN GAG I L 2425 084 7 ) B £E AR BRI 13 4 200 mg - L

A 4 100 A1 200 mg - L™ AhJE PPagg A 11 258 25 i KW (R, W o 2 AT T 1l 2l
PP ZEI P, AR, IR K. 2 PPag AEBIKE Jy 200 mg - LI, 5565 UM L,

HEMES 5 T 17.90%, HEVE 167 ™ 54.11%. R, DL RIS R F AN PPsas IRV JE S 200
mg- L™,

R 1 FEREMNE GAs #l PPy ML FF=EHIF A
Table 1 Effects of different concentration exogenous GA; and PP33; on yam yield

774l (kg -hm?) Yield

774kl (kg - hm?) Yield

GAJ (mg-L™)  fifi5 4 FfE 16 PPssg/ (mg-L™) fifk: 5 4 HeVlk 16

Guihuai 5 Guihuai 16 Guihuai 5 Guihuai 16
0 46 086.00 + 896.45 ¢ 16 183.27 £262.19 ¢ 0 46 086.00+ 896.45a 16 183.27 £262.19a
100 51814.67 +361.35b 18392.73 +42351b 100 41771.40 £543.08 b 10 134.13+528.30 b
200 56 311.11 +817.99 a 22 070.27 £484.46 a 200 37838.89+736.13¢c 735421 +245.24 ¢
300 50 544.85 + 391.96 b 17 610.20 + 109.62 b - - -

e WS PN NG PR IR 22515 0.05 B2 KT-.
Note: Values followed by different lowercase letters in the same row are significantly different at 0.05 level.

2.3 HNE GA3 F0 PPass XL 23R ZE 1Y K A 221

BRRERZEHR: R 2 T4, HEME S 5 RIRRZAMNE GAs AER)E, PARRERZES RN, Sxt
W ZE R A RE, ERZE AW, 5 PPy B Z2 AR,  HAEHRZE ORI & 1 e M 5 270 d
B, ST PPagg AbFE. HEE 167 FHARZANE GAs bFG, FMRIRZEHORWI N, 5 FEME 5
SR, AEHRZEEHGYIRTE RS 180 d AT 210 d B B 2 T PPags AbFL. KL, ANJE GAs 4b L3
HPEHE T 1L 2 S AR T ORI (P B 2R, 11T PPagg X 1L 24 BT B BT B 2K 110 T B A a1 4

F 2 HME GA; 0 PPag; MR R ZHIRI R MD
Table 2 Effects of GA3; and PP333 on tuber number per plant of Chinese yam

i posiil SERJG KA Days after field planting
Variety Treatment 30 60 90 120 150 180 210 240 270
HMES S X[H Control - 1 1 14+0la 14+0l1a 18+0l1a 19+0la 17+02a 20+02a
Guihuai5 GA, - - - 14+0la 14+0l1a 14+02ab 14+01b 15+02ab 23+02a
PPa3s - - - 11+0la 16+0l1a 12+01b 16+0lab 1.0+00b 12+02b
FEIE 16 %[ Control  1.2+01 13+0.1 15+01a 16+0la 13+00b 18+02ab 1.7+0.2ab
Guihuai 16 GA, - - 14+01la 13+00a 17+00a 19%0l1a 18+01la
PPa3s - - 16+01la 14+0la 16+0la 14+01b 13+00b

e A5 R AN RN G RN Z2 571K 0.05 B KT, R
Note: Values followed by different lowercase letters in the same row for the same variety are significantly different at 0.05 level. It is same below.
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Jii 150 d F1210 d, “HEVfE 167 FECAEG 120 d, R IISME GAz /D TOEA =4 1) I KL N E 2511
YL AR ZEHRZE R, GAALBRrR, HfE 5 5 A REME 167 FARRELZE BRI BRI AT
BRI, FIAR R T, PP AREE HEVE 5 57 FI REHE 167 FRPREREE BT E AN
BAG, EMZERIEZAN AR T BEKT, RS ER SRR B . XU, GAs kb
PG 0L R BRI OREE T BRI G T WAL RE T, T PPags AL BRINIZRIL HH FLEE L 4 .

3 GA3 T PPy AR XL BRI S R E KR NE

Table 3  Effects of GA; and PP33; on total tuber weight per plant in Chinese yam g
wh S SEMLJE R HL Days after field planting
Variety Treatment 30 60 90 120 150
FEHE 5 5 X Control - 1.95+0.22 21.62+9.17 169.45+3.47 a 554.67 £9.34a
Guihuai 5 GA3 - - - 160.13+16.27a 298.20+3.27b
PP333 - - - 7511+1.11b 157.11+8.86 ¢
FEVE 16 1 Control 1.65+0.2 41.10+5.83 155.14 + 1.41a 239.87+5.15a 233.89+1256a
Guihuai 16 GA; - - 127.31+4.13b 215.03+5.74b 235.56 + 15.82 a
PP333 - 147.71+3.76 a 199.57 +8.46 b 190.56 + 3.09 b
A pisel SERJG R AL Days after field planting
Variety Treatment 180 210 240 270
FEIE 5 X} # Control 94401+1584a 1381.63+53.16a 1491.67+16.41b 1882.80+33.22b
Guihuai 5 GA; 749.99 +24.27ab 1108.33+26.73b 2033.17+137.61a 2122.37+18.37a
PP333 594.44 +£93.14b  1004.07+58.46b 1175.00+10.20 ¢ 1336.10+23.12¢
FEHE 16 Xt H Control 290.28 £7.13a 328.57+6.13b - -
Guihuai 16 GA; 281.67+5.83a 366.68+11.35a - -
PP333 278.33+7.26a 296.13+3.39¢C - -
AR Mi4TﬁLG%&ﬂ CREUE S 57 REER)G, FEPRZEEW, AT

i 150 d I I T AL, R I SA S0 RS SR AN K, TIAE 120 d R 150 d I, PPags AbFEAIR
ﬂm,ﬁmﬁFQMdﬁ<mxﬂmﬁ>G%&ﬁﬁm%%?ﬂm,mﬁﬂ B 5 0] e 22
FEAK . HEVE 167 fEEMEG 150 d (BRZEZ KD, GAz Ml PPagg AbBEHS AR T X, e ifi 3
ANGEERE ) 22 AN K e AT UL, AN GAg FIT PPagg X 2 AN 111 24 il Fft 8 K 1 A e 25 o B A 38 35 1R )
YER, BLAE G KR SRl REHE 5 57 AR R A W e REEH .

F4 GAsF PPy AEM BAMRE R E KRN

Table 4 Effects of GA; and PP333 on single tuber weight in Chinese yam g
mi A yisail SERLJG R B Days after field planting
Variety Treatment 30 60 90 120 150
FEHE 5 5 Xt Control - 1.95+0.22 21.96 +1.88 120.76 +9.83 a 392.24+28.51a
Guihuai 5 GA3 - - - 113.04+17.29 a 213.60+17.51b
PP333 - - - 69.04 £7.18 b 101.27+2.32¢
FEHE 16 X} Control 1.32+0.16 32.22+1.47 103.51+6.42a 148.26 £ 19.44 a 176.87+9.11a
Guihuai 16 GA; - - 89.06 £6.73 a 161.29+4.30a 141.33+9.49b
PP333 - - 96.18 + 11.31a 139.33+9.50a 124,17 +11.67b
A i SEMLJE KB Days after field planting
Variety Treatment 180 210 240 270
FEIE 5 i1 Control 490.93+29.63a  737.97+55.06a 921.83+87.64b 96220+ 108.14a
Guihuai 5 GA3 562.46 £ 79.64a  84497+4158a 133253+89.21a 923.33+84.18a
PP333 53798 +£117.69a 623.50+60.79a 1175.00+23.12ab 115543+171.26a
FEE 16 Xt Control 160.64 +12.77a  204.83+21.81a - -

Guihuai 16 GA;z
PP333

147.80+9.71 a
200.17 £ 20.67 a

203.92+9.67a
229.18+4.91a
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PeZE K. i 5 T, fEHRZEIP KGR, GAs KB RA “HMES 5 A H:fE 167 HhZEF
B S 2E e AN B3 . 7EER)T 150 d A1 240 d If, GAsALBRr ) “HE 5 57 B2 K
T PPagg A0,

SR, X RV 167 15, FEEHi)E 180d (M), GAz ALEE [ H =L 35K 1 1K T PPags
Wb, IXFREE, MR GA; AP ZiRERE, KTHL NSRRI B E R, (R SMNE PPy
A SRR AR ol L 2 B 2R A A K AT S 3 IR T

R5 GA; M PPy MBI ZSHREF I B R M0

Table 5 Effects of GAzand PP33;3 on average length of tubers in Chinese yam cm
b osiil SERLEREL  Days after field planting
Variety Treatment 30 60 90 120 150
FefE 5 5 Xt & Control - 1.07+0.1 6.61+19 16.94+1.88a 29.58+0.41a
Guihuai 5 GAg - - - 14.37+0.62a 2475+225a
PPas3 - - - 13.99+1.84a 15.47+0.88b
HEfE 16 X} 1 Control 48032 16.49 £ 1.72 29.29+0.99 a 34.53+0.66 b 40.95+0.85a
Guihuai 16 GAs - - 28.53+292a 36.45 +0.25 ab 36.55+0.73 a
PPa33 - - 32.30+2.23a 38.09+1.36a 39.46 +2.54 a
B A s SEMIJEREL  Days after field planting
Variety Treatment 180 210 240 270
HfES 5 X} 1% Control 34.90+0.75a 46.10+161a 46.43+2.36a 50.47 +2.08 a
Guihuai 5 GAs 3297+335a 3846+3.71b 47.3+3.68a 4357+1.19a
PPas3 28.47+5.10a 32.50+0.94b 359+0.70 b 44732792
1 16 %t Control 41.63+1.05ab 44,07 +0.99 a - -
Guihuai 16 GA3 37.97+1.13b 39.72+2.084a - -
PP3s3 433+1.94a 42.88+0.72a - -

PRGN K 6 K], GAAFEE, 7R, ‘FHEMES 57 {rEtE)s 180 d. HEfE 167
FEER G 90 d I ERZE P34 56 5 2w T e, SR eI S0 i 2 e A 2
FEMES ST FEEMG 120 d GAz KbHLE 3 T PPagg AbFE, 7EHRZEMEY, kRS 5T fE
M5 270 d “HEVE 167 7R M )5 180 d GA; AL R R 25135 58 B2 0 AIK T~ PPagg A0 FE, XKW, FMJ
PP3gg b B REMS — e P2 FE AL 1E 111 24 BB 28 (1) 4R S AR

R 6  GA; 1 PPy SbIR 3L ZHIRZE 195 RS0

Table 6 Effects of GA; and PP3330n average width of tubers in Chinese yam mm

A L3 SEAH G REL Days after field planting
Variety Treatment 30 60 90 120 150 180 210 240 270
FEHES 5 KR - 95+0.7 254+28 36.7+04a 443+53a 51.0+19b 61.1+0.8a 626+99a 64.7+29b
Guihuai 5 Control

GA;3 - - - 369+20a 383+22a 647+44a 733+80a 805+45a 763+7.8b

PP333 - - - 31.8+1.0b 31.7+23a 606+42ab 67.0+7.8a 86.4+6.8a 106.7+3.7a
16 XFHE 6.3+09 11.1+09 247+1.0b 309+16a 290+15a 31.9+0.8ab 290+13a - -
Guihuai 16 Control

GA;3 - 30.0+1.0a 31.1+13a 27.1+05a 286+1.0b 30.7+0.79a - -

PP3ss - - 29.3+16a 31.0+06a 284+22a 333+18a 333+273a - -




FIAEE, DI, RALE, BEWE, MUK, kK.
IR B FE AN 22 et 1 L 2 BRI R T TR R S ).
[el 252448, 2015, 42 (6): 1175 - 1184. 1181
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(K 1.
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WA TSR (18] 2D PPags LTI ‘A
HE167 TR T REFTEARARN], 52K
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Fig. 1 The comparison of stem characteristic of Guihuai 5 under
different treatments

E2 &4\ EESS (L) ‘HEf16’ (F) BRFESLER

Fig. 2 The comparison of bulbil characteristic of ‘Guihuai 5’ (upper) and ‘Guihuai 16’ (under)

under different treatments
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RT7 HNE GA I PPy MILAER FHRAKIKM

Table 7 Effects of exogenous GAz and PP333 on bulbil formation of Chinese yam

o -y EL N L
i 3 o o of bulbi \f,ei'gﬁt" o ERTKEMm ERTRMm BB R T %
Variety Treatment . . Bulbil length Bulbil width Ratio of abnormal bulbils
per plant single bulbil
FEMES % XL Control  296.67 +10.99 b 33.30+0.80b 60.0+2.1b 318+18a 13.08+194a
Guihuai 5  GA3 220.34+9.24¢ 37.20+0.46 a 70.3+3.3a 286+27a 1235+1.13a
PP333 365.55+19.91a 29.33+1.04c¢ 50.0+3.6¢ 349+17a 16.24+2.61a
FEVE 16 XTI Control 40.46+1.22b 0.65+0.01b 11.33+0.3b 9.84+0.3b 19.62+2.76b
Guihuai 16 GA3 35.10+0.75¢ 0.89+0.02a 157+05a 935+0.1b 9.55+0.78 ¢
PP333 49.47 +1.56 a 0.68 + 0.03 b 10.1+0.2¢ 11.85+0.1a 7217+1.28a
3 iR

2T DM, 3T 10 24050k, (AR EL BEE. HARDEE G 25 KR . 4K
ST MHAT I RIE . Matsumoto %5 (2013) #FFTIN Ny, EHiHZER A K n] DLy e a1l gk
WA I 3 AN . AT S (2010 KL 2GR T . JE 3 AN ABFSTZES L
AP E KO FE R R KRR 5 B B A A A B T AR KR B HERE, AT Rk 3 A
I BRESE R ORI, R, BAER B AR R LS A 2R, XAl fE SR
Rl FARAAE . AR B T A G ARIG T /S 1L 25 i A HR R AR KR B RN A,
AN RV 167 RN CHEMES ST B, SHUE PSR KRG AR, X5 AR
459 (Shiwachi etal., 1999, 2001) AHL, HEARCFI/NERO LG R A—F, HAEA
I 2 7 SR IR I ) (i 4 s B (4t T 2 I ol

IREE R B T — R YRR SRS, HA TR R4 A . sk 4 i 53384 B 448 o
IR A KT unttila, 1993; Lale & Gadre, 2010; Mesejo etal., 2013). AHf7T 4 H
R, AR GA WA HE 28 AR B 2K 1 B ORI D S bR E i, TG e, AT A SS
3. Yoshida £ (2008) W5t W] 25 ~200 mg - L™ AME/REE AR L 2GRk, B RRE 25 60 5
XTI Kim %5 (2003a, 2003c) A K GAz b B fE 25 b b 25 10 p= s e =t Koo AR5
4 W] 200 mg - L™ AME GAg L 300 mg - L™ AT RT3, GAg IS It s &P AR 5y, AFIF
B AN AT AR AL BT R GAG A T I KRR I A, SEORAERSEWAD T,
A YIRS BE SE IR RS (Yoshida etal., 2008), 7EVEZ (XEE 2%, 2011). B L EHE R
NLAE, 2012) FEREWITIAEAE GAs A EE FrHUR A IS . [, GAs AbFEE I IR R T
KRR 7, SR, EI AR 3. Yoshida 55 (2008) 5K GA; kbHE
JE AR 3R /D, X AT e FECR R T AR D, H R R R 7 1 i R L GA Ab
B m . HERITAE (2010 FIWFSCRIFILA R R THAK T E 5T GAs.

AWFFLE IR R, XA, EHEE ], SN GAz AbERM) “HEVES 57 A “REiE 167
PR B BTN I, BN R RE A E MG 150 d BT . e, SME GAs
MPEEM AR EA R BMESEN, KRB EIER, SRR GAs I . TR
]S GAs AT RIMEMII A O O HEANBRZEIZ RIN, HeZERE L PR L, STq Ry
SIC, (HERTFRICES M T IER T, Wit GAs )G, (RHEZRMYRNERT, FEUIHL
B A s>, IS s KIS R NG R, BR T O R, AR
R, BRI RAE I s N B R, ORI T MR AR 2R AR K, B T K E . Yoshida
& (2001, 2002, 2004, 2007, 2008) [WAFFTE KL, FREEHE GAz MBI TRR T 2. f&
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FRMAER, RO SRAREE T WA A 4% LD GG -y il R RS HEH, Rk T iR A K.
BOE SRR S, 8 F BRI

TR T H R NIAR D B AR AR S, 85 BR 2, R GAg A BE PRI T 2R T L3,
BEOCFASE s, AT AT FE AR T RE 8 B AR S0, P e A Ak

Z 3 (PPagg) LM IS kI 4N e (L 3e P450 B fin4aU Mg (v, BELIT Y AR— DL Fe A2 I TE L R
— NSERIGIRIAAY. (Rademacher, 2000), J#/> GA FIRIARIITER, FHANA IR GA 6, B
RNBEVETE GA i, SR . AR, AME PPags AbBE L Z5ka kRS, fEH 2K KM,
BUPRBRZE B M AN ERZE R KT CHENE 5 5 BREE KR B ST GA b, %
WIAMJR PPgag b 25 MUK 1 1L 25 2 KB ZE A K. AEBRZE I KIASE RED R T I, 5 GAs
FHEG, PPagg A0 BE 2 25 M) T F R 7 i K i fe ik TR TN, W2 EH IR ER 7785,
TEHZE R, FARRER SR, bR B ZE DT B ST GAG LB, B 257 56 i W 25 M T GAg
AbBE, REFINIE PPags AL BRI BB L Y ORI PRI AR P i, SRR A R . X
5 87 3 A A 57 A B R 3k S 5 1 0 ) AR KT PRI B 25 (1 ik (Onjo & Hayashi, 2001).
A5 25 L BRI 11 25 4y T e R 5 TR (Yoshida et al., 2007), -2 i BB R M 19 I 2B 4 11
HAMANERTHILE (Kimetal., 2003b) 25 —3, SR RS PPags I T MMM AR 25
&, FEGEMEAE RS E, WGP i FHEERE .

AR GAg Wit EARERE S, X HREE T YRR I SR GAS NS B BRI,
GA; 5PN K 2 (M4 KR FR, W5 R He 25 7= A2 i e A ) 22 O, IR LB AT R IR AT
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