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Protocol Establishment for Evaluation of Resistance of Garlic to White Rot
(Sclerotium cepivorum Berk.)

LIANG Jing, CHENG Zhi-hui, MENG Huan-wen’, CHAI Xi -rong, YU Ke, and LI Wei
(College of Horticulture, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: A resistant garlic cultivar Hanzhong Red Skin (R) and a susceptible cultivar Gailiang (S)
were employed to establish a protocol involved in evaluation of resistance of garlic to white rot(Sclerotium
cepivorum Berk.) . Results showed that at seedling stage the pathogen was able to infect garlic plants
through both the wound and the natural orifices, while at flower bud differentiation stage it invaded the
plants mainly through the wound. The plants with 6-week-leaf age were recognized as the best time for
inoculation. In vitro inoculation was much simple and efficient, compared with in vivo inoculation. There
was no significant difference in disease evaluation between leaf face inoculation and leaf back inoculation.
The optimal incubation temperature and time for disease-resistant evaluation after inoculation was 18 C
and 7 - 8 days, respectively. The procedure developed from the present study was further applied to
evaluate the resistant ability of other three garlic genotypes to white rot. Results obtained demonstrated
that the established method was applicable to a wide range of garlic genotypes for testing their resistance
to white rot.

Key words: garlic; white rot; resistance identification; inoculation in vitro; inoculation in vivo
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Fig. 1 The expression of garlic after inoculating white rot by wound method and no wound method
at seedling stage (A) and flower bud differentiation stage (B)
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Table1 The white-rot disease index of garlic cultivars withdifferent resistance in vitro inoculatedat different leaf stage

F -1 BUPLLE R (U SRR ) A ) 2 S
Leaf age for inoculation HanzhongRedSkin (Resistant) Gailiang (Susceptible) Defference between cultivars
3 92+085b 151+£1.68a 13 Significant
4 11.4+1.06¢ 163+132a 3% Significant
5 9.9+£0.65b 144+1.14a 3% Significant
6 6.9+0.64 a 13.6+1.29a 2% Significant

i SIS A RS FREORTEP < 0.05/K 2257+ B . FAE&[R .

Note: Significant differences (P < 0.05) among treatments are indicated by different letters following the data in each column. The same below.

* 2 BHEREBETERE THRFAFREXFAMARRFIEER
Table 2 The white-rot disease index of garlic cultivars with different resistance cultured
at different temperature after in vitro inoculation

BRI C DEANZ A E/ WD) SRR G il ) 22 57
Temperature Hanzhong Red Skin (Resistant)  Gailiang (Susceptible) Defference between cultivars
16 74+0.84a 141+£1.71a . Significant
18 85+0.79a 185+141b 13 Significant
20 89+0.74a 149+ 159a {23 Significant
22 126 £0.78 b 11.9+1.01 a A2 3 Not significant

* 3 BHERERETENBTERBEXTFRNEEROFEER
Table 3 The white-rot disease index of garlic cultivars with ifferentresistance investigated
at different stage after in vitro inoculation

FeRa X Hud BPLLE R (HUD HUR AR ) st b ) 22 57

Number of days after inoculation ~ HanzhongRed Skin (Resistant) Gailiang (Susceptible) Defference between cultivars
4 49+0.77a 6.7+0.86a A3 Not significant

5 7.6+0.73 b 11.4+0.80b 3% Significant

6 9.8+0.62¢ 144+085b 53 Significant

7 12.0£0.63d 203+1.28¢ 3% Significant

8 12.3+0.60d 21.5+1.28¢ 13 Significant




31 B KRR T 591

2.3 EIMEFAEAIEMNAER LR

ORI ER (B R SRR OB FEEAAREERN S E TN RS PR B4 A 7.9 + 0.58F1
21.8+0.72; WARIEM A T4 589.4 £0.34F124.9 + 0.37. & ShAp a9 s fs Soash—2, B
%S ANE K A RIS R I — 2. I, B ARRNE AR Rl R vl F T K am b i A ok % 5 o

24 MEEMHSHEZEMYRILR

ORI ERT (PO R B R ERT B AR TR A R I FR B0 ) R 7.9 £0.58
F121.8 £0.72, MHIFHEEMAAE R 35 7.8 £0.57F121.4 £ 111, [F]— SRt i mo Rt 5 B mh it 5 e
gL, TREMES . MFE-— RN E SR RS TR O B . ULIHAE E AR AR
LA S S T 72 e AU e B 77 ik & e Y SR e LI R el
25 EFEFEBILIE

W EIRBUFEMES e, H AR SR G00s (FUFE) . G023 (B FIT G025 () i
ATEAIE, 45508 G005 (Bim) JRETEECH 7.1 £0.62, G023 (E9) Wils+s%ch 22.1 £ 1.29, G025
GO RTEFRECH 23.9 = 1.71, HUHE SR GOOS 111 175 45 B0 S T80 i A G023 FIT G025, iX
ESOGE AN AP e 3, RIZOT VAR AR, R T ORGSR AR A R B % .

3 e

Ko GRS MBS AR 3, H B 22 PR AE R R A I A 8K (Coley-Smith et
al., 1990) , SUEELYFIBTARCARE L. H i B AN AP0 B7 a 4l EB w IS T B R, (Al
TRAB ARG E X CRHAMFEEE, 20100 o B, fEyon A mEEE L.

AHIFERM, KFR3 ~ Ml BEAT 4658 AR RE D b Bt LB O PTE, (H3 ~ SRR S0,
TR =, S8 AP RIS TR A ZZ B oINPT I R R S TR s e 2, R ZE K,
Fe T YT S 1Y) B A N 30

AR A TR 1 BeM S e A R 25, I REm TR Y, LR ST
I R I £ 28 RV AL T AH A, T AR N AR MDA A R D7 i J L3 22 (BL2AL, 20015
ARG 25, 20090 o MRl RIS AR R AEAE 22 SR, UL PR S AR AT S R Rl KT 1 DL o

AR TR, FESI G 10 T e B U8 280 N T PR S ol P 1 i B84 AN TR R R
Thisre ERMET d, 25 SRR TR BRI A R T2, BRI Do 5 U X de (e 300 DRI eAE B b
Ja7 ~8 AIXANIIN, TR E, HEAT AR R AR L

PR (RG2S G5 R R . 7216 ~ 20 CHEFRAR AT LA S LB e b Fh (R pom vk 22 5,
H16 CRFFI U A A DUHLLE s A S Al SO e AR BORAR, i l ) 22 50 /)
18 "CHIFRIN AU E i Bl A 4R BN R BE (T, W AR IR 2257 50K 20 'CRI22 CHEFRINUN
PR T PR R AR T e, T AR B, SRR ZE e N (LR PR E— D050 o I,
BRI EL18 CHE KR B Pk 358 Bt I B AR R o AE18 "CREIRIN UK PN b Bl 14 22 52 8¢
R, XATRERN R S IR BT TEA O KT AR (2008¢) WFFUR M K 1 93 I 141 1) die
Fer B IR A A Fries U IR 2k, BEFRIBZE N 18 CIN, PR %: MG M) B SRt AT
TOEMIRAR,  HREE mSKEUR, MRRAR, TR R R A T AR AR M I A

B, RIS KRR, ot IPT. AR SR B, IO MR E A ) i
FERPFI 1 B 2 A TC R e 5 s HEFNIRT ~ 8 A IS P A IR AR I 30 RS AR 18 CHEFR, L.



592 W 2 % 38 4

TP R 1) 225 B 0 5 o ASHIE A ST IR Kt 1 B 2 At P Bk O P 2 Ui, FLMEE A R S
ASEE SR8 JF HARRUE Al LA AL S R, &R, REE. AT s R Hum Ik

References

Coley-Smith J R, Mitchell C M, Sansford C E. 1990. Long-term survival of Sclerotium cepivorum and Stromatinia gladioli. Plant Pathology, 39:
58 - 69.

Dong Wei-bo, Shi Yan-mao, Sun Ai-xiang, Geng Ying-xiu, Liu Jia-yu. 2001. Inoculation techniques and evaluation of resistance to Sclerotium in
peanut in greenhouse. Journal of Peanut Science, 30 (3): 17 - 20. (in Chinese)
W, A%, PhER, BKIHE, XK. 2001, 7675 FAIR I S BRI BOR R i e, R, 30(3) ¢ 17 - 20,

He Xue-li. 2001. Botany. Xi’an: Shaanxi Science and Technology Press: 51 - 57, 118 - 120. (in Chinese)
BUEAAL. 2001, MDA, P2 BRVSRLSABOR IR 51 - 57, 118 - 120,

Kong Su-ping, Lin Zhi-qiang, Yang Ai- ping, Xu Pei-wen. 2010. Correlation of bulbil differentiation with plant morphological characteristics of
garlic. Shandong Agricultural Sciences, 11: 10 - 13. (in Chinese)
FLFHEE, MG, %, IREESC 2010, AFEDCER SR S RO SR AE AR, ARARNE A2, 11 10 - 13.

Liang Jing, Cheng Zhi-hui. 2010. Research progress in garlic white rot and its control. China Vegetables, 14: 13-18. (in Chinese)
B, BRI 2010, KGRI RILPHA AR O, P IEERSE, 14: 13 -18.

Sheng Hong-mei, Jia Ying-chun, Chen Xiu-rong. 2003. Disease survey and pathogen identification of garlic (Allium sativum ) and control methods.
Journal of Gansu Agricultural University. 38(2): 194 - 199. (in Chinese)
FRAME, VLR, BRIFER. 2003, e EE A0 bR S R ILRTE. R AR RS, 38(2) + 194 - 199.

Zeng Hua-lan, Ye Peng-sheng, He Lian, Li Qiong-fang, Wei Shu-gu. 2008. Resistance evaluation of eggplant resources to verticillium wilt.
Southwest China Journal of Agricultural Sciences, 21 (3): 655 - 658. (in Chinese)
VAR, BPMSEE, T MR, BBO7, FHA. 2008 AT AT STIRPURZOR S E VR PURIARMLAAR, 21 (3): 655 - 658.

Zhang Gen-feng, Zhang Yi. 2004. Prevention and control technology of garlic white rot. Journal of Changiang Vegetable, 2: 31.(in Chinese)
HMRIE, gk IR 2004. KERAUBIRMPAEOR. KITEHZE, 2: 31

Zhang Lin-qing, Cheng Zhi-hui. 2008a. Effects of factors of environment on Sclerotium cepivorum Berk. causing white rot in garlic. Chinese
Agricultural Science Bulletin, 24 (6): 342 - 345. (in Chinese)
TR, FRETER. 2008a. FREEER TN KGR W I B AR A IR s o B AEIE R, 24 (6): 342 - 345.

Zhang Lin-qing, Cheng Zhi-hui. 2008b. Effect of white rot pathology (Sclerotium cepivorum Berk.) on defensive enzymes of garlic. Journal of
Northwest A&F University: Nat Sci Ed, 36(4): 171 - 174. (in Chinese)
FRAKTT, R 2008b. KR R0 RO A7 R AAR RIS PRI, PACRMBI R EAR: ARFIER 36 (4): 171 - 174,

Zhang Lin-qing, Cheng Zhi-hui. 2008c. Optimization of culturing conditions for toxin production by Sclerotium cepivorum Berk. of garlic. Acta
Horticulturae Sinica, 35 (6): 841 - 846. (in Chinese)
FRARTE, TR 2008c. Kk RN R B9 7 B R B R A RO, T 21573k, 35 (6): 841 - 846.

Zhong Cheng, Li Jia-chun, Jiang Feng-xiang, He Xin-hong. 2010. The incidence and integrative control of garlic major diseases in Chengxian area.
Journal of Changiang Vegetable, 5: 32 - 33. (in Chinese)
B, ERAE, ERAT, BUBILL. 2010, BB R BN E R A R A PR ER. KILHSE, 5. 32-33.

Zou Yan, Cheng Zhi-hui, Cheng Xiao-lan, Wang Yi, Niu Qing.2009. Studies on identification method of garlic resistance to violet leaf spot. Acta
Horticulturae Sinica, 36 (5): 763 - 770. ( in Chinese)
a5 e, REREE, RmEE, £, B 952009, KesSERURHUTE ST 2R, 36 (5): 763 - 770.



