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Characteristics of yield and climate factors response to different mungbean
( Vigna radiate (L.) Wilczek ) varieties in Guanzhong west-region

QU Yang'?, GAO Xiao-li', REN Hui-li', GAO Jin-feng', WANG Peng-ke',
WANG Ke-zhen®, KANG Jun-ke®, FENG Bai-li'
(1. State Key Laboratory of Crop Stress Biology for Arid Areas, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. Baoji Research Institute of Agricultural Science, Qishan, Shaanxi 722400, China)

Abstract: In order to obtain the responses of different mungbean varieties to climate factors, we analyzed the rela-
tionship between the factors, including light, temperature, rainfall, and yields of different mungbean varieties. Mung-
bean varieties from region test in 2012—2014 were used as test materials in the present study. We recorded average tem-
perature, average rainfall, and light time every day during the entire growing season, harvested and analyzed their yields
at different stages during the maturation period in all plots. The results indicated that YHSCs of different varieties were
different; YHSC of the variety 10 was the highest with the increase by 54.3% compared to the CK. The responses of dif-
ferent munghean varieties to climatic factor were different; Light stalilization coefficient( LSC;) of 9 varieties(1,2,3,6,
7,8,10,11,12) were much higher than that of CK (P <0.035); Temperature stabilization coefficient( 7SC;) of 7 vari-
eties(1,2,3,6,7,8,11) were much higher than that of the CK ( P <0.05); Rainfall stabilization coefficient( RSC;) of
8 varieties(1,2,3,6,7,8,10,11) were also much higher than that of CK (P <0.05) . According to the factors inclusive
of ILSC, TSC and RSC, different mungbean varieties responding to environment change can be divided into 3 categories,
such as stability response, intermediate response, and sensitivity response. To the tested varieties, 4, 6, and 4 varieties
belong to stable response, intermediate response, and sensitive response, respectively. In addition, the variety 10, as an
intermediate response, had high and stable yield.

Keywords: mungbean; varieties; character of climatic factor; yield; Guanzhong west-region
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I (R) AFREORIE LR 1, 51k
PO EXG AR B AR B IR e 1 7o ik
AbTFBEVE S H T VGRS, Jb 4 34.44°, /R4 107.56°,
VR R B 669.6 m, 13k £ B ) A AR OK
643, 4 mm, B 11.9°C, Mo B = i
36°C , W eI IREE — 4°C A2 47, H R 2 000 h.
1.2 RIigit

IR T 2012—2014 4364 T, FEMLIX 4 %11, 3 Ik
aniﬁﬁloﬁwmxzm T 50 cm, BRI
10 emo FEREFEE il A 38, JKR F 10 kg~ hm ™2, B
PR %% 225 kg-hm ™ * 8 Fp J5 — 1 H 7B I8, JRER
75 kg hm ™2 BERR 8% 150 kg-hm =2, BRERAR 120 kg-
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Table 1  Origin and name of different mungbeans

A (R) 5 AP (R) B b3/
Varieties code Name Origin
XLDO06 — 01 G5k T 5 Anlv 7 TR % I A BB Anyang Institute of Agricultural Science
*5
XLD06 - 02 TR 25 Sulv2 %ztifﬁﬂi J?i;?lit}:ite of Agricultural Science
==
XLD06 - 03 HAR 11-8 Sulv 11-8 (/Tegfetilf( IJI-IElei‘ Ji;?li:iite of Agricultural Science
XLD06 — 04( CK) 1445 942(CK) Baolv 942(CK) AL R E T A BHBE Baoding Institute of Agricultural Science
XLD06 - 05 ek 55 Chilv 5 N 2y AR T A AR 22 S B Chifeng Institute of Agricultural Science
XLD06 — 06 14 200330 Bao 200330 AL R E AR Baoding Institute of Agricultural Science
XLD06 — 07 14 200319 Bao 200319 AL R E T AR Baoding Institute of Agricultural Science
XLD06 — 08 4 0308 Jilv 0308 AL A KB BEAEYIIT Crop Institute, Hebei Institute of Agricultural Science
XLD06 — 09 4t 0312 Jilv 0312 AL A KB BEAEYIIT Crop Institute, Hebei Institute of Agricultural Science
XLDO6 - 10 sk 8 5 Weilv 8 IR HEY T4 FHB% Huaifang Institute of Agricultural Science
XLD06 — 12 K4k 07 = 70 Zhenglv 07 70 TR A AR BERAEFT Crop Institute, Henan Institute of Agricultural Science
XLD06 - 13 4 0106 Jilv 0106 VL4 5 2% B ARFHIT Jian Institute of Agricultural Science
XLD06 — 14 MFL 15 Xingfenglv 1 A2 4L ATBRZA 7] Xingfeng Seed Industry Co. , Ltd, Inner Mongolia
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LSC; = [(LX; - LS;)/LX,] x 100%

7SC;, = [(TX; - TS;)/TX,] x 100%

RSC; = [(RX; - RS;)/RX,,] x 100%
K, LX;  TX; FRX; 43 FREE | Sidih &
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FRS; 730272 i DS R B9 G IR (AR E 2 |
SRR AR ME 22 T ARERS , LX . . TX,, FIRX,, 53
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Table 2 Yield characteristics of different mungbeabs

2012

2014

R N R ke 22 N R ol 22 N B ke 2 eide
Varieties Yield Standard Yield Standard Yield Standard /%
/(kg*m=?) deviation /(kg'm™?) deviation /(kg*m=?) deviation

XLDO06 - 01 1.69ab 0.24 2.67cde 0.04 1.32ab 0.22 63.2
XLDO06 - 02 1.38abc 0.17 2.81abed 0.08 0.87cd 0.10 36.0
XLD06 - 03 1.23bed 0.21 2.64cde 0.21 0.8d 0.10 31.4
XLD06 — 04(CK) 1.42abc 0.12 2.7cde 0.09 1.04abed 0.15 4.9
XLDO06 - 05 1.02cde 0.20 2.37e 0.15 0.82cd 0.09 29.6
XLDO06 - 06 1.39abc 0.35 2.83abed 0.25 1.12abed 0.13 45.5
XLDO06 - 07 1.44abc 0.03 2.84abed 0.12 0.78d 0.08 33.5
XLD06 - 08 1.4abc 0.08 2.79bede 0.10 0.93bed 0.08 39.1
XLDO6 - 09 1.55abc 0.18 3.22a 0.07 1.25abc 0.21 50.0
XLDO06 - 10 1.77ab 0.08 2.66cde 0.12 1.42a 0.12 69.3
XLDO6 - 11 1.86a 0.14 3.15ab 0.16 0.96bed 0.23 47.0
XLDO06 - 12 1.57abe 0.38 2.97abe 0.12 1.27abe 0.26 54.4
XLDO06 - 13 0.59%¢ 0.14 2.5de 0.08 0.95bed 0.16 17.5
XLDO6 - 14 0.67de 0.13 2.46de 0.21 0.83cd 0.04 17.4

H AR NEFRFRREZERBE(P<0.05), F[F, Note: Different lowercase letters indicate significant difference at 0.05 level. The same as below.
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Table 3 Characteristics of different mungbeans response to light during growing seasons

oz LI UHLI‘FTJ b2 JeTa AR
Varieties 2012 2013 2014 Average light Slarllda?rd LSC
/h deviation /%
XLDO6 - 01 647.0 459.2 509.2 538.5abe 97.3 83.4c
XLDO06 - 02 673.7 470.7 539.6 561.3ab 103.2 86.6a
XLD06 - 03 693.7 470.7 539.6 568.0a 114.2 85.7b
XLDO06 — 04( CK) 660.3 419.0 509.2 529.5be 121.9 77.0g
XLDO06 - 05 673.7 419.0 471.2 521.3¢ 134.5 73.0j
XLD06 - 06 667.0 470.7 509.2 549 . 0abe 104.0 84.0b
XLD06 - 07 660.3 470.7 509.2 546.7abe 100.2 84.4b
XLD06 - 08 660.3 459.2 494.0 537.8abe 107.5 81.3e
XLD06 - 09 660.3 419.0 471.2 516.8¢ 127.0 73.6i
XLD06 - 10 627.0 459.2 471.2 519.1c 93.6 80.4de
XLD06 - 11 667.0 470.7 494.0 543 .9abe 107.2 82.5¢cd
XLD06 — 647.0 459.2 471.2 525.8¢ 105.1 79.4f
XLD06 - 13 673.7 419.0 494.0 528.9be 130.9 75.1hi
XLDO06 - 14 660.3 419.0 494.0 524 .4¢ 123.5 75.7h
®4 TEGEXNEEFHREN R
Table 4  Characteristics of different mungbeans response to accumulated temperature during growing seasons
L P AR brifE 22 TR TS
Varieties 2012 2013 2014 Average accumulated Standard TSC
temperature/ °C deviation /%
XLDO06 - 01 2347.7 1985.9 1086.9 1806 . 8abed 649.2 67.0e
XLD06 - 02 2409.9 2033.6 1151.2 1864.9ab 646.1 70.5b
XLD06 - 03 2449.2 2033.6 1219.2 1900.7a 625.7 73.7a
XLDO06 - 04( CK) 2272.3 1810.4 1103.9 1728 .9cd 588.5 66.0f
XLDO6 - 05 2409.9 1810.4 1082.8 1767 .Thed 664.6 63.8h
XLD06 - 06 2396.8 2033.6 1120.8 1850.4abe 657.4 69.0c
XLD06 - 07 2272.3 2033.6 1137.8 1814 . 6abed 598.1 70.4b
XLD06 - 08 2272.3 1984 1088.7 1781 .7abed 617.2 67.3e
XLDO6 - 09 2272.3 1810.4 980.9 1687.9d 654.4 59.7j
XLD06 - 10 2293.7 1984 980.9 1752.9bed 686.2 61.7i
XLD06 - 11 2396.8 2033.6 1105.6 1845 .3abe 665.9 68.2d
XLD06 - 12 2347.7 1984 980.9 1770 .9abed 707.9 61.5i
XLDO6 - 13 2409.9 1810.4 1105.6 1775 .3abed 652.9 64.9¢
XLDO6 - 14 2272.3 1810.4 1105.6 1729 .4cd 587.5 66.0f
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Table 5 Characteristics of different mungbeans response rainfall during growing seasons

oz AR bl 2 KERH
AR 2012 2013 2014 Average rainfalls Standard RSC
Varieties ..
/mm deviation /%
XLDO06 - 01 317.2 249.6 209.0 258 . 6abc 54.6 80.4d
XLD06 - 02 330.3 255.8 221.5 269.2ab 55.6 84.3a
XLD06 - 03 340.1 255.8 221.5 272.5a 61.0 83.4b
XLDO06 — 04( CK) 323.7 227.8 209.0 253.5hbc 61.5 75.7gh
XLDO06 - 05 330.3 227.8 193.4 250.5¢ 71.2 70.7k
XLD06 - 06 327.0 255.8 209.0 264 .0abc 59.4 80.7cd
XLD06 - 07 323.7 255.8 209.0 262 .9abc 57.7 81.0c
XLD06 - 08 323.7 249.6 202.8 258.7abc 61.0 78.0f
XLD06 - 09 323.7 227.8 193.4 248 .3¢ 67.5 71.3j
XLD06 - 10 307.4 249.6 193.4 250.1c 57.0 76.2¢g
XLD06 - 11 327.0 255.8 202.8 261 .9abc 62.3 78.8e
XLD06 - 12 317.2 249.6 193.4 253.4bc 62.0 75.6h
XLDO06 - 13 330.3 227.8 202.8 253.6hc 67.6 73.4i
XLDO06 - 14 323.7 227.8 202.8 251 .4¢ 63.8 74.0i
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Table 6  The clusters of different mungbeans

response to environment change

25 rhCaa] BE B

255 Distance of clusters center {HEN
Clusters Varieties
1 2 3
1 — 8.291 8.711 1,4,8,10,11,12
2 — — 16.466 5,9,13,14
3 — — — 2,3,6,7

Fig.1
3 i mgiis
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Effect of different mungheans on environment change

3.1
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