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Pod development and grain filling characteristics of mung bean

ZHANG Jun, HUANG Mengdi, WU Huiqgin, YANG Pu, GAO Xiaoli”
College of Agronomy/Arid State Key Laboratory of Crop Stress Biology, Northwest A&F University, Yangling 712100, China

Abstract In order to ascertain the growth and development of pods and the characteristics of grain filling and material
accumulation after mung bean flowering, this study used mung bean cv. ‘Xilv 17 and ‘Anlv 7’ as tested materials. The
color of pod and seed,length of pods, width of pods, volume of pods, grain volume, grain number, fresh weight of pod
shell, fresh weight per hundred pod, dry weight per hundred pod. fresh weight of one hundred and dry weight per hundred
were measured. The changes of dry matter distribution and grain filling rate of pod shell and grain during the
development of mung bean pod were analyzed using Logistic Equation to fit grouting process and correlation analysis
was conducted. The results showed that in the process of mung bean grain formation, pod color changed from dark green
to green to black, and the color of seed changed from translucent turquoise to tender green to dark green. The pod
length and pod width increased first and then kept steady. The trend of pod volume and grain volume increased first and
then decreased and finally stabilized, the grain water content decreased continuously, and the pod shell dry matter
distribution index decreased while the dry matter partitioning index of grain increased continuously, the grain filling rate
changed slowly-fast-slowed and reached the peak value about 15 days after flowering. The grouting process was in line
with Logistic equation. Correlation analysis showed that there were a extremely significant positive correlation between
100-grain dry weight of mung bean and 100-pod dry weight, a extremely significant positive correlation between

100-grain fresh weight and grain volume,and a significant positive correlation with pod width,pod volume and pod shell
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dry weight,and a significant negative correlation with pod number. The 100-grain dry weight and maximum grain filling

rate displayed extremely significant negative correlation. A significant negative correlation with the average filling rate

and a significant positive correlation with the active growth period were discovered. Therefore, mung bean breeding

should adopt varieties of large pods, pay attention to the supply of fertilizer and water around 15 days after flowering in

order to ensure grain’s full filling and finally achieve high yield and quality.

Keywords mung bean; pod developmental rules; filling characteristics; correlation analysis
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Table 1 Parameters of the Logistic equation for

mung bean grain filling process

i A
Variety

A B K R?

YT S 6.709
Anlv 7

1 145.193 0.574  0.997

PigE 1= 7.454
Xilv 1

173.788 0.381  0.998

TEAVBWAERE; B, WIESE K AERERSHGR, TR
Note: A, the final grain weight; B, initial parameter; K, growth
rate parameter; R?, the determination coefficient of the

equation.
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Table 2 Parameters for mung bean grain filling character

A
Gun/ (/D) To/d  Won/g  Gu/(g/d  D/d
Variety
YT S 0.963 12,271 3. 355 0.642 10. 453
Anlv 7
Tigk 1= 0.710 13.538 3.727 0.473 15.748
Xilv 1

T : G » TR HE I AR 5 T+ 38 3 B QI SR S0 I i) 5 W+ THE 25T 56 ORI 1) FF
L EOBLTE 5 Gnean » T BIHER R 5 D, A KT BRI

Note: Gax s maximum grain-filling rate; Ty > the time reaching the maximum grain-

filling rate; W, » weight of hundred kernel weight at the time of maximum

grain-filling rate; Guean » mean grain-filling rate; D,active growth period.
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Table 3 Correlation of agronomic traits of mung bean
Trait PL Pw PV GV GN PSFW FWPHP FWPHG PSDW DWPHP DWPHG
PL 1
PW 0.978™ 1
1% 0.937" 0.984™ 1
GV 0. 824 0.922" 0.939" 1
GN —0.862 —0.911" —0.884" —0.914" 1
PSFW 0.424 0.536 0.676 0.601 —0.426 1
FWPHP 0. 694 0. 806 0. 898" 0.871 —0.726 0.915° 1
FWPHG 0. 859 0.933" 0.918" 0.984" —0.936" 0.456 0.777 1
PSDW 0.992" 0.992" 0.955" 0.883" —0.897" 0.434 0.726 0.915" 1
DWPHP 0.811 0.752 0.626 0.618 —0.723 —0.151 0. 234 0. 744 0. 822 1
DWPHG 0.717 0.652 0.511 0.531 —0.659 —0.288 0.104 0.672 0.732 0.989"™ 1

HPLL YK s PW,L 3858 PV IR F GV FFRLR T s GN, 38k 8 PSEW, 3635 & & ; FWPHP, 11 9% £ & ; FWPHG, [ ki fe & ; PSDW, 3£ 5%

T & ;DWPHP. [ 3¢ T & ; DWPHG, g T 5 ,
% %% A3 I FERAE 0.05 F1 0. 01 A CBUMD |- 5B A 5,

Note:PL,pod length; PW, pod width; PV, pod volume; GV, grain volume; GN, grain number; PSFW, pod shell fresh weight; FWPHP, fresh
weight per hundred pod; FWPHG, fresh weight per hundred grain; PSDW, pod shell dry weight; DWPHP, dry weight per hundred

pod; DWPHG ., dry weight per hundred grain.

* and ** Indicate a significant correlation at 0. 05 and 0. 01 levels (bilateral) ,respectively.
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