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Construction and phenotypic observation of a gamma radiation mutant

library of common bean cultivar Golden Hook

GUO Ning'?, ZHENG Jiajia'>, HU Bo'?*, GU Yongmei'®, GUO Ruolin'”, WU Hongyan' , ZHANG Wenjing',
YAO Wenjing' , ZHAI Hong', XIA Zhengjun'
(1. Key Laboratory of Soybean Molecular Design Breeding, Northeast Institute of Geography and Agroecology,
CAS, Harbin 150081, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Life Science and Technology College, Harbin Normal University, Harbin 150052, China)
Abstract: Common bean ( Phaseolus vulgaris L. ) is one of the important crops in China and the world. Tts various appearances, rela-
tive small genome size, short life cycle, and a close phylogentic relationship with soybean, make it an important genetic resource for
studying gene function in legume. Aiming to create rich genetic variations, we exposed seeds of Golden Hook to ®Co v radiation at a
dosage of 200 Gy, then observed their phenotypes at M; generation, and estimated the phenotypic variations of quantitative traits tak-
ing 100 — seed weight and seed size as representatives. The result showed that, compared with the wild type Golden Hook, mutant
lines of Golden Hook displayed a large phenotypic variations in 100 — seed weight, seed length, and seed width, with significant
differences between selected wild type and line 434 (large seed) or line 601 (small seed) . Also, among 3 500 plants in M, lines,
compared with the wild type Golden Hook, 607 lines varied significantly in flowering and maturing stages, leaf type, plant type, fer-
tility and seed color; 5. 5% mutations were in agreement with median 3:1 segregation ratio, indicating those mutations were generally
controlled by single gene. Moreover, some phenotypic mutations were confirmed in M, generation. Therefore, the obtained genetic mu-

tants could be directly used in common bean breeding, and provided good materials for cloning the casual genes and thereafter studying

Wik H . 2018 —01 -21; &[F HH: 2018 —04 - 19.

FGWH PRl BE AR P e T B L 0 (XDA08010105 - 03) 5 E K H AR H 4 (31771869, 31471518) 5 H %K & s 0 & i1+ X1
(2016 YFD0100201, 2016YFD0101902) .

BVEERA: BT (1994 -), &, FHEEWA, Wid, FEMNFBREEPIY . E - mail: guoningl 6@ mails. ucas. edu. cn.

WIREH: HIER (1962-), B, WHREMA, Ht, #F56, EENFREREF LS TAEYFI5 . E - mail: xiazhj@ iga. ac. cn.



£21H P T XERMESAMBHERTEENEIRRERBYE 169

falig

gene function as well.

Key words: common bean; mutant; gamma radiation; Golden Hook; variation
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Fig. 1 100 — seed weight distribution of mutant library and wild type of Golden Hook
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Table 1 A comparison of 100 — seed weight, seed length and seed width between mutant library and wild type of Golden Hook

st A

Varity EYME e PREIRZE ROKE B/ME i £ U FE R AL
Mean SD SE Max Min Skewness  Kurtosis ~ CV (%)
amount
TR 100 — seed weight (g)

SR Mutant library 333 31.7 5.60 0.307 48.7 20.9 -1.17 7.62 17.7
B A IR Wild type 30 30.3 1. 80 0.328 33.8 26.7 -0.06  -0.83 5.92
Bk Seed length (em)

SR Mutant library 333 1.15 0.194 0.011 1.98 0.68 0.96 3.13 16.8
B2 NI Wild type 30 1.10 0.075 0.014 1.23 0.93 -0.50 -0.20 6.82
FiE Seed width (em)

S5 R Mutant library 333 0.706 0.086 0.005 1.03 0.50 0.11 0.10 12.2
2 4R Wild type 30 0.716 0.041 0. 008 0.78 0. 60 -0.72 1.08 5.73

50 . 1.6 0.95
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B2 H&AaRTHRM, MIEFERMFHNE, MAKRMAES A
Fig. 2 Distribution of 100 — seed weight, seed length and width of wild type and mutants with large and small seed of
Golden Hook
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Table 2 Phenotypic observation of a gamma — radiation — induced mutant library of Golden Hook in M; generation

i H A2 Sk HRATEL AR &

Ttem Phenotypic variation Lines Percentage (% )

FE# Plant type Z Ak Dwarf 123 20.3%

I E1LTE Albino 271 44. 7%

Leaf 11 Etiolated seedling 27 4.45%

71 Narrowed leaf 5 0.82%

4545 Wrinkled leaf 3 0.49%

HE £33 Green pod 76 12.5%

Pod K3 Large pod 3 0.49%

£3% Pods per plant 28 4.61%

P T 2 4 45 Wrinkled seed 2 0.33%

Seed FhHz {4 Seed coat color 1 0.16%

/INKE Small - size seed 1 0.16%

Y 4% Early flowering 9 1.48%

Maturity AL Late flowering 17 2.80%

J3 Early maturity 2 0.33%

2% Later maturity 6 0.99%

H 1 Fertility A () & Sterile 33 5.44%

41t Total 607 100%

2.2.3 EIEERMGAL, FAKMSFRI e A SRR, WA A T ek, Tk
iR H B ST Sk, HARERE, e MUSIERF R 28, DLIRT 3A; [NMF A B B 4 2) i Rl Y
ARG 6 RN, G TS, Rt R e e ek, IRl SR (T2
AN AR, APIRFFEI S, LI 3B, SR edt 8 MRAT, Hirb 2 dRAT4RE: LU B3 15y
B, D BRAT RS SR LL 5 1501 208 BRI ZANEAT Sy B LD B 3¢ 1 43 B B R AT ST AT Bk 4 4 5
RRAT

WEIAER EHEE R IEW T3 U RS B L e i8S v

e A KGR, B: EEMSNHRARL; C: HEKMA; D WHBEHRE.
Note: A: Larger pod; B: Green pod ; C: Etiolated seedling; D: Wrinkly Leaf.
B3 RXERSAMAREEAREER

Fig. 3 Phenotypic variations of some Golden Hook mutants
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Fig. 5 Sterile mutant with two stigmas per pod
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