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Variation of Endogenous Hormone and Carbohydrate Contents in Growing
Yam Bulbils
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Abstract: Contents of endogenous hormones IAA, ZR, DHZR, GA;, ABA, reducing sugar, soluble
sugar, starch and dry matter in yam (Dioscorea opposita) bulbils were tested over developmental cycle.
The results showed that concentration of IAA was low and varied gently, so did that of DHZR, while ZR
content was higher than DHZR content throughout bulbil developing stage and changed more sharply
especially at early stage. The content of GA3;, compared with other hormone contents, was very high
throughout bulbil developing stage, it maintained 1 220.7 ng - g™ at last, though it began to reduce after
bulbils became brown. The content of ABA fluctuated from 730.9 ng - g™ to 954.9 ng - g™* before bulbils
became brown completely, then increased sharply. The content of reducing sugar reduced rapidly at first
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and changed little after bulbil browning. The content of soluble sugar curve rose, while the contents of
starch and dry matter rose linearly. When bulbils were mature, the contents of soluble sugar, starch and dry
matter reached the peak. The results indicated that high GAz; and ZR content were necessary for bulbil
development, and bulbils would to be mature after the ratio of GA3; to ABA was less than 1. As the result of
endogenous hormone regulation, matters such as reducing sugar, soluble sugar, starch and dry matter
continued to accumulate until the bulbils matured and the vines on which bulbils grown were yellow and
dry.

Key words: Dioscorea opposita; bulbil; endogenous hormone; starch; soluble sugar; reducing
sugar

tl1Z4 (Dioscorea opposita) A== [l 4 25 Brilb AT B0, B R BUK, KRR, HIEHAES,
HAEP= A, AR 9l R I A 77 AR 1) 33% (Okoli & Akoroda, 1995; Sreekantan et al.,
1995; Ayankanmietal., 2005). WZjERzF (RFRER FEULZF) ZAEK TR ARSZE (UH1EH
&, 1993), & MME TR B AR (A 5E, 2004). WZGREMRPTBR  E 2, DLEK
FVEBTM L, BRI 25 A P A, It A 4h, IR E 2B IRy, LI
WG« RVEFEIR DL S T B SE R R v T N ARARZE (R 4%, 2008).  f T L2 BR 2R R/
o L P N R R (BRI, 2000), BT LA ERF 04K, R BORER ZE IR,
BA IR Lo

WL, MY AE RIS B RS A K EEEH . AR (ABA) Fraiit
B BRI R B IS (I 25, 1997). WIZREFR (GAg) /e ik #ak 2
ff)E 3245 (Escalante & Langillr, 1998; Xuetal., 1998). 3&#ifz Jd i ABA & &AM,
FOKFE (ZT) FRERAB TR, GA; ML (AA) ERNETHEE FH (FRE %, 2006),
AT EmEYS ABA. TKRFEKIT (ZR) M AT KFKTT (DHZR) 7 5 3 Bhl W% IE ARG
(Wang et al, 2006).

23 (D. alata) Bk 2 K B L RE T, 220 LLYE A ORI T 20 32 R R AE JE AL 2R 1 40 i Hh ( Diikshit,
1998).  H Hii & Ll 24 B 28 A= K 3 Py DI 32 ROBE 240 o 7 e Ak AR (R 0 R AR

AHBEFCI H 58 T fE 1L 252K 28 I K 0 5 R OB i & 0 AR A, bR A K, B
B AT (0 BE 2 25 5 Bl

1 PR ik

1.1 MRIEEHEAE

2008 4 4 H 29 H¥E KT am A FEE R 1L 25 (D. opposita) i1 2 g AR Mk K 2% 275 08 Y5t ] o
SAETH1I8H. 8 H4H. 8 H14H. 8 H25 H. 9 H5H. 9 H16 H. 10 H 8 HE 7 MEK
B B R 2 il o

7 RPTECI BR ZEAMREFIE 0l A s (L) BEANIRZFMER, (20 Wil 2y T BREF 1/5, (3) Al
PN ERYE 2/5, (4) OIS L T ERYE 3/5, (5) MAERL N ERZE 4/5, (6) BRZEAAH, (7)
TRZFA et HAR ROMURE, LA AR IR 28 SR 3

FEREC 5 RiBREE, BE 3k, HUKEURAE AT RIS S VIR AT G T - 20 "CUKFE, i
AT FE I RE A CRAE SERE, I A SR IR SR ) BT ) 5 1
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12 HNEHZE2EMNE

PR B L g CRERRE] 0.0001 @) KRS, 7E9ERIBKI 452F F I 2 mL 80%/[1v4
RO (A2 1 mmol - L U T JEF2EmY), WFES e, #NE0 T, TR 3 mL SR BRIk
WEER 3 Ik, 184 CHATTHEE4h, HEEEOEEIR, 4h 5HAREOHE 4 CHEEE T H 8 000
remin B0 5 min, BUEWERL R 3 mL SRBORAE 4 CAUETIREC L h, B S H R, A
HPIAREL B W5 B 22 10 mL, 138 FF 5 1038 25 SR U

FEH C18 oAt A Ja, AT, FHHIFE SRR i, AR5 T B S 2 R B2 (Enzyme
Linked ImmunoSorbent Assay, ELISA) I P URIEER B o Wl 732 Rt ) e b v B AR b oK 22 kg
HL Al
1.3 BEYRSENNE

T AR b L SR ST I SR ) T 20 R

JERT N E PR Ak, BRENEERE 0.5 g CREAIZ] 0.0001 @), FE4N S & 4% 100 mL, HUFEH S
WA S MY S5 AE 660 nm AR E W GAR, VS H TS TE R I BT

AL IR A O AT 2%, 2004). 6 JEURE S REIIE R 3, 5 - ALK ER
% (MR 4, 2003).
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Fig. 1 Changes of endogenous hormone content in D. opposita bulbils during growth
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L 22K 2 IR 3 3/5 2 AR I FE R (35 1 ~ 4 B KW B, DHZR & &#2:8 T, B2
SERRGATRIIE, DHZR & EIEE FIHEH . B2, AN EKE T, DHZR &8 ({F 248.6 ~
358.1ng - gt i), AEfk/,

95 1A KH B ZR SR il (12785ng - g, L TFUAEA ﬁ SRR RE, MERAEY
3/5 KA CGF 3 AEKMBD, SRR, H47685.2ng- g7 BliJEEERH 5240,
FHHRE . B ZE SRS R, ZR A&7 509.6 ~ 770.2 ng - g 1A A8 4. ZR Fl DHZR & &4
VIR, AR R IR, H BRI 4R KO . AR KRR, ZR SR
BT DHZR &8, 3% 1.9 & 3.6 1%, ZR SEBEE A KIm T R &,

HHEHEML, GAs R R, R KM CGF 1AKMBD H17703ng- gt MERHIT
TAIRASIN 55 2 ZE KBV BD), SrE TRl (2 266.8 ng - gb), BHE X FWE. 7AW (53 ~6
KB, SEAE1437.4~1716.0ng - gt ARk, THRERRRAKE, BB KRN (557
EKBBD, A FRRH12207ng g7

TRZFI AR R B e AR I AR K R (R KB B 1~ 6), ABA I 421k /N, 75 730.9 ~ 954.9
ng - g 1A1ARAL, BRI A KA IR 55 7 AR KB, ABA & & 28] T2 m{ 1677.6 ng - g
KW G LAEKIBD MpifE£.

22 WiRHEELLENTL

AT ZRNAA LA AR, il 2 nf WL, ZREZFARK ISR ZRIAA Sk 2T R,
&m@MZATMﬂL&

FEBRZEA KA 3 AN B, BIERZEL 2/5 (R AR 2 1T, GAJABA HItLEA & T 2.3, &1k
ANy BHJE RERZER AR L) 45 it R CEKITBL 3 ~5), BRHL TR, HUBRFEALmN CGF
6 AEKIYBO s Ch 1705 IR AR CGE 7 AKBD FR# 0.7, DLEgEREH, 1l
IR ZF AR R GAs K R AEK .

30 —x—ZR/IAA
25 & —a—GA/AB
2.0

1.5

kb {& Ratio

1.0

0.5

0.0

1 2 3 4 5 6 7
BR#E KB Bt Stage of bulbil growth

B2 WL#EBRFEKEEHERER ZR/IAA 1 GAJABA HTELL
Fig. 2 Changes of ratio of endogenous hormone ZR to IAA and GA; to ABA in D. opposita bulbils during growth
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TR 2 IR 2 R 52 A I R O 1~ 6 AR K B, i PR & B AR Ak /), 78 16.5 ~ 20.3
mg - gt EE. BRAFMEEN CF 1 AEKHBO, &8N 165mg- gty BREFER LB WIN CF
6 EKINBD N 17.6mg- gt ERARE. HREBWE, TSRS ERER N, MEREEE
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Fig. 3 Changes of sugars content in D. opposita bulbils during growth
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TELL YR T M A KR AR W B A/EN] (Wang etal., 2006). LLIZ§EkA R —FAESZE, 78
WESEEMRERT, LR A, HAA a0 R R Refedt TG =ik . Aok
UL 2R ZF AR R R R rh, ZR Sl Higig T DHZR, JF HAEKN ZR & & IS A
SR, BTl ZR WTREFE P GG I L 2 Bk A IE b R A SO AR A . BR 2 IR/ IR
HR PR AR P A R, ORBRZF /NERZE IR, O FLEG/NER ZEE 5 50% 1) 7 B (RSB RIS %
2000). [Mt, ZRZFAEKSRREOEE I ZR WS, ARG WIS IS s, N
RGN, A A PR /NI B R 2

MR E GAs i/ & 4R s E ) 24 F (Xuetal.,, 1998; Escalante & Langillr, 1998).
HEBEZERE Y, GAs&E N, ABA JHm (NI %5, 2006). AWFFTH AL, th ek kKt
Firh GAs O EAHR HARLB FE i mr, GAs B B RIS, (HRIBRZF it Ho 200 Ch
1220.7ng-g"), GAyABA [MLL{th— MR, BRAEMEt BB WYIE, Wi —HmT 1.6, H
BITRFHGAA T RER] 0.7, VEHER G AEKTTZ = 5 &= 1) GAg. Tanno 55 (1995) T4 HI M &k v Rl PR IR
FIWE L 2R 28 ARIR, SOt R ZEARHRI GA & &R sie 28 BT, IR AL & & GA 414
AR, ERERESEEREY . SORBRFA KR GA M E, AR ZENAEKE N
RIS R, (A3 — 5T
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MATF ISR, AR E IR, Mg R FZ R 2E . AT I 25
BRZFARKIAAIE ZR TR T IAA G &, ZR/IAA [WLLEAE 1.1 ~ 2.4 Z (8], fEIXFE LU RS o0 T
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el R R e A K ZIER FEHT, At — PO E i L 25 2K 28 AR SRS AR A i AR K 3
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MAHFFE AT LLE (DR AR K AR, ek TYRSE S EAWE N, RIAEERZEE
SR B AR, Rk, MERZEE AR, ERKMREIE, HFZEEME, BRZER



4 3 LA Y BR A IR Th R 5 AR A 759

B LRI, BRZFA R TERZE R/ SRS Y A R R (BESt 2 MR W2, 20000, FIr
DU A 7 S e P B R 2 AL (0 58 4 AR M AN B TR, AR 2 AN B JEm S R R 78
PR, DMERRZFAERKSE4r, HIRAL, N T B .

References

Ayankanmi T, Shiwachi H, Asiedu R. 2005. Sprouting and yield of yam (Dioscorea ssp.) minisetts in relation to sett size, soil moisture and
agro-ecology. Tropical Science, 45: 23 - 27.

Dikshit N. 1998. Localisation and distribution of metabolites during development in Dioscorea alata L. Journal of the Indian Botanical Society, 77
(1): 171 -174.

Escalante B Z, Langillr AR. 1998. Photoperiod, temperature, gibberellin and anti-gibberellin effect tuberization of potato stem segments in vitro.
HortScience, 33 (4): 701 - 703.

Li Liang-jun, Pan En-chao, Xu Chao, Ye Zhi-rong, Cao Bei-sheng. 2006. Changes of endogenous hormones, polyamines and salicylic acid content
during rhizome development of Nelumbo nucifera Gaertn. Acta Horticulturae Sinica, 33 (5): 1106 - 1108. (in Chinese)

PR, ERUE, VF B, R, TR, 2006, FERERZ G TE R W IRIEE . KR 2 1S RN, [l 2 44R, 33 (5): 1106 - 1108.

Lui Meng-yun, Mao Xue-fei, Men Fu-yi, Meng Mei-lian, Hu Zhi-quan. 1997. Correlation law between the change of intrinsic hormones of potato
tuber and growth of the tuber. Acta Agriculturae Boreali-Sinica, 12 (2): 86 - 92. (in Chinese)

M, BEE T, FEE, HIE4 1997, 8 BHEE ARG S PR KIS, #edbae 2 4it, 12 (2): 86 - 92.

Mei Wen-quan, Sui Qi-jun, Er Zhu, Wang Lu-xiang, Liu Jia-fu. 2003. A method for determination of reducing sugar in potato. Yunnan Agricultural
Science and Technology, (3): 23 - 24. (in Chinese)

WSO, MR, H 7E, VERGE, XUZKE. 2003, TR EHEE IR EORIN E I — MO, s R R, (3): 23- 24

Okoli O O, Akoroda M O. 1995. Providing seed tubers for the production of food yams. African Journal of Root and Tubber Crops, 1: 1-6.

Rao Gui-zhen, Wu Ya-hong. 2000. Effect of different treatment on emergence and yield of yam bulbil. Journal of Changjiang Vegetables, (11):
36 - 38. (in Chinese)

B2, RWZE 2000, WLZGHEAR T FACED i & mE s, KITHSE, (11): 36 - 38.

Sreekantan L, George S, Nair K H. 1995. Sprouting and yield of yam (Dioscorea species) planted through minisetts. Indian Journal of Agronomy,
40: 149 - 150.

Sun Hong-mei, Li Tian-lai, Li Yun-fei. 2006. Changes of endogenous hormones in Lilium davidii var. unicolor bulbs during bulb development and
storage at low temperature for dormancy release. Bullentin of Botanical Research, 26 (5): 570 - 576. (in Chinese)

INVELHE, K, F AR 2006, 22N B BESER T AR ER ARG R b AR 7R tE. ST, 26 (5): 570 - 576.

Tanno N, Yokota T, Abe M, Okagami N, Tanno M. 1995. Promotive and inhibitory effect of uniconazole and prohexadione on the sprouting of
bulbils of Chinese yam, Dioscorea opposita. Plant Growth Regulation, 16 (2): 129 - 134.

Wang Q M, Zhang L M, Guan Y A, Wang Z L. 2006. Endogenous hormone concentration in developing tuberous roots of different sweet potato
genotypes. Agricultural Science in China, 5 (12): 919 - 927.

Wei Ben-hui, Tang Rong-hua, Wei Wei-tai, Gan Xiu-gin, He Xin-min, Qin Wei-zhi, Ning Xiu-cheng, Jiang Jing, Huang Yong-qing. 2004. Effect
of different store ways on budding rate and growth in yam bulbil. Journal of Guangxi Agricultural and Biological Science, 23 (1): 28 - 30. (in
Chinese)

TN, RN, FEZE, WHF, MRR, B4n, THE, ¥, SUKIE. 2004, LR T A FIEGECT SO0 TR R
WSS, )AL AR, 23 (1) 28 - 30.

Xie De-rong, Yang Pei-jun, Cao Xiang-zhi, Zhang Pei-yuan. 1993. Discussion on the development and morphological nature of bulbil of Dioscorea
opposita Thunb. Acta Univ Agric Boreali-Occidentalis, 21 (1): 77 - 80. (in Chinese)

BHMERY, MEEE, WHEE, KERIR. 1993, EHIER TR E SIS FATERN. WHIERI A E], 21 (1): 77 - 80.



760 P S "3 38 %

Xu X, Lammeren AM V, Vermeer E. 1998. The role of gibberellin abscisic acid, and sucrose in the regulation of potato tuber formation in vitro.
Plant Physiology, 117 (2): 575 - 584.

Xue Jian-ping, Zhu Hong-lei, Yao Jun-ying. 2008. Study on nutrient components of iron stick yam and bubil. Science and Technology of Food
Industry, (8): 268 - 269. (in Chinese)
BREET, DLALEE, SRIRIE. 2008. BRI 2 M TR TH IR I LLELHI ST, frih TlkAHL, (8): 268 - 269.

Yang Jian-chang, Peng Shao-bing, Gu Shi-liang, Visperas R M, Zhu Qing-sen. 2001. Changes in zeatin and zeatin riboside content in rice grains and
roots during grain filling and the relationship to grain plumpness. Acta Agronomica Sinica, 27 (1): 35 - 42. (in Chinese)
W, #5, Bk, Visperas R M, ARKAR. 2001, /KFAEESFFRAIR R b SR 35 TR FM AT & R L SRR A SE
KENY AR, 27 (1): 35 - 42,

Ye Shang-hong, Zhang Zhi-ming, Chen Shu-ying. 2004. Experiment tutorial for plant physiology and biochemistry. Kunming: Yunnan Science and
Technology Press: 71 - 74. (in Chinese)
ML, GKEN], PRESY. 2004, R4 BAEALSEG HOR. BW: mr R AR AL 71 - 74,

Zhang Yi, Yu Bing-sheng, Chen Yan. 1994. Anatomical study on the generation of the bulbil of the Chinese yam. Acta Agriculturae Universitatis
Pekinensis, 20 (4): 413 - 417. (in Chinese)
g4 KW BROER 1994 N2 R LRI AT, JERURME R 254, 20 (4): 413 - 417,

Zhang Shang-long, Chen Kun-song, Ye Qing-fu, Chen Da-ming. 1994. Changes of endogenous IAA, ABAand ZT in pollinated, non- pollinated
and parthenocarpic ovary (fruitlet) of Citrus. Acta Horticulturae Sinica, 21 (2): 117 - 123. (in Chinese)
Tk FBE, BRER, HPKE, BROKI. 1994, FESEE R A BLRIAME LS ST By (A1) IR 1AA, ABA FIl ZT &g b, fd 2244, 21 (2):
117 - 123.

EAT (hEREHIEE) (B2 M)

(PP E B SeAs 2 (BB D F 2009 4F 10 H A B AR ML R A RO AT . 41540 250 T, A RIe. &t
TRP bR SRR SRE A SR B 4 5. BIRRAEEHS A T SR s PR, P EBE
I SRIEFIFE, BRVEWARKR GMEB EIERS = RENCR, BRI REEHIEE AR, #i
FeBE L B A AL DA A BT e SRR IR RS SRR BRI 28 TSRS, a8, AGRds. ek, OF
L CHEES MRS RS, IR B UKAESS. A, IR R BB REEMOL R SR R
R WRRFLEEPIE RECE LR ARZKMPFRE; RS R0 IR T g R 281 Mk
RN, FERRETRM R T, R IR A, R BRSO RJE AP R AR S TN
TSR A AR R R B A . SR (1987 SRR AHELES, AW RS

1. FEASHEINT A 20 14 80 AEAR G HILASK, wEES RS . EAFHERIEEOR TN 1 A
95 HU 2 25 B A LSRR S R 77 ot G AL B R D g S P RN R A5 7 T A R T S BrdE s MRk T
SCE T LA R R RS 7= A 7 S U R A R SR U S A AR R S TR A A R N T T A ) A

2. MEREARBE DI, BRSRIRYE. CRIE, 3K, BSR4, MRFEELASMATTEE, Bl

3. R et R WA A 2 AR SRR T R WO [R5 Y DL P R B AR 25

4. MZT “BRFIML” M B PR, DEARBMNET Y. SEMsrhsgn T “ 2 BEA S
7, “TEM/EEHERE” M “ EEFVLREERE” 3£,

A i ELR BB SR SEAE TR ST g, A AR S EARTKSE R S bR TAEL IR L 5K 8 FIER A I 130
RNGHEEE, [T 21 ey E SRR R = RS PR IK, WARBAR. R, Bl %K
PR, JRAEBSRNSEAYE, $EAE 500 B, W HHCRMEA R AMBERIIA . TR A RS S %,

JEH 330 76 (MR,

WPEEFRIMEHCRZLTRRAFNBERE 12 SHERVBHERFREAART (EEEMR) HIED, oK
100081.



