H39%K HElow AR AR K ZZER (B AB2EHO Vol. 39 No. 10
2011 4 10 A Journal of Northwest A&F University(Nat. Sci. Ed.) Oct. 2011

DOI:CNKI:61-1390/S. 20110810. 1016. 006 [ 2% R E] :2011-08-10  10:16
[ 2% H4 B b ok s http: //www. enki. net/kems/detail /61, 1390. S. 20110810. 1016. 006. html

AEm#H (R /PMERETYURMRESRIEHME
R OBCBEALEAT HAG TR B KBH, AT

(PHIERAMBHE K R 2B . BRVY Bk 712100)

[ ZE] [EMYRIAEBR NG FHASE N TR R R 55%EMa. [J7%] 2008—2009 4F,
LA /N R (R “2000-757 “BE 4T 9218”@1&?:4\441::4*‘1‘(/Z%)“QII.1 S7VEIE 157 AR BIESE N IR
BIAR R ZEFT 58 KPRLAE 0 T R B . KE5 R Y /DG IR AE G A AR B T W SRR R T R R Y
SRCSTRVE L G T~ 14 d R4 Y %uﬁ*\/ﬁﬂﬁ/rzﬁﬁiéﬁﬁﬁﬁ’mFEunﬁJ“ZOOO 757 FI“TELL 92187 M - %
Ty 5T RN R T4 S5 AR R R ] AN A AR SR 1 SRR L “”%-Ixi%%ﬁ%wh%ﬁmﬁﬁ%%%{
TR E A Z R E A 17, 23%0~22. 31 % SRR = R STER R R K, R [ 5 Al /N B 4 5 B B ORI A2 BE
SR RN 2000-757 FUBELL 92187 & 2 T AR B AL B B o, U H R 2 BT A uﬂJr)#JF%
B R Z R i sa e 1Rl . (450 /N A L b R mAF R I W OC R R I E R R £ 3 K
ALY s ISR AR T EH )4 B DUSE 2 32 2R AR 7 M 2 s SR R B TG AR A B A i, 1 s R R R Y BT is e
e

[xEiR] DO TYRRE; TYR%E

[FFE4ZES] S521.01 [x#ktrifam] A [xEHS] 1671-9387(2011)10-0094-07

Accumulation and transportation characteristics of
dry matter after anthesis in different adzuki bean
Vigna angularis cultivars (lines)

SONG Hui, FENG Bai-li, GAO Xiao-li,GAO Jin-feng, WANG Peng-ke,
CHAI Yan.,ZHANG Pan-pan,JIANG Shu-huai

(College of Agronomy s Northwest A&F University ,Yangling sShaanxi 712100, China)

Abstract: [Objective] The study was intended to investigate the accumulation,distribution and trans-
portation characteristics of dry matter in the above-ground organs of different adzuki bean cultivars.
[Method]) In 2008 — 2009, during flowering to maturing, high-yielding cultivars “2000-75” and “Jihong
9218” and low-yielding cultivars “Hongbao 1” and “Wanxuan 1” were adopted to determine the dry matter
accumulation characteristics of the above-ground organs consisting of stalks,leaves, pod shells and seeds.
[Result] After anthesis, the change in dry matter accumulation of both plant and seeds was presented as
the “S” curves. The key stage for yield formation of plant biomass and seeds was at 7—14 days after anthe-
sis,and the accumulation rate of both plant and seeds of “2000-75” and “Jihong 9218” (high-yield) was fas-

ter than “Hongbao 1”7 and “Wanxuan 1” (low yield) ; the main source organ of grain-filling was the leaves at
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flowering nodes on the main stem with the biggest contribution to grain yield, with a transportation rate as

high as 17. 23% —22. 31%. Significant differences were observed between different cultivars,and the accu-

mulation and transportation capacities of the high-yielding cultivars (“2000-75” and “Jihong 9218”) were

greater than those of the low-yielding cultivars,especially for the accumulation of dry matter in the leaves

at the flowering node on the main stems,which was the basis of the formation of grain yield. [Conclusion]

The major practice to achieve higher yield in the adzuki bean production should select the cultivars with

multi-pods and bigger grain,to enhance the field management after anthesis to maintain longer function du-

ration of leaves at flowering nodes on the main stem,and to remove the invalid branches to improve the

transportation and distribution of dry matter.

Key words: adzuki bean;accumulation of dry matter;transportation of dry matter
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Fig. 1

Above-ground dry matter accumulation of different adzuki bean cultivars

Bars superscripted by different letters for the same day are significantly different at 5% probability level. The same below
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Table 1 Distribution of dry matter among organs in different adzuki bean cultivars %
ARy LR A JFAEJE I A] /d Days after anthesis
Year Organ Cultivar 7 14 21 28 35 412
FEEW 2000-75 28.84 a 24.25 b 22.54b 20. 36 a 16.83 a 14.63 a
JEAE it 2647 9218 Jihong 9218 29.86a 25.99a 23.79a 19.22a 15.97a 14.17a
Leaves on the e 4 _
main stems at #4149 1 %5 Hongbao 1 27.72 ab  24.14 b 21.87 b 17.56 b 12.35 ¢ 11.91 b
flowering nods ik 1 %5 Wanxuan 1 26.63 b 23.94 ¢ 21.32 b 17.73 b 13.61 b 12.49 b
2000-75 7.74 a 5.87 a 4.18 a 3.39 b 3.03 a 2.39 a
= N 4T 9218 Jihong 9218 6.37b  6.07b  4.26a  3.95b  1.74c  1.30b
Lower leaves on spee
the main stems 2% 1 5 Hongbao 1 6.09 b 4.89 b 3.49 b 3.12 b 2.00 b 0.88 b
ik 1 %5 Wanxuan 1 5.75 b 4.17 ¢ 2.98 ¢ 2.62 b 2.74 b 1.35b
2000-75 17.01d 16.44 ¢ 14.76 ¢ 12.21 b 11.44 b 9.11 b
157”&”* LT 9218 Jihong 9218 15.87 ¢ 14.93 ¢ 13.99b 12.97b  11.09b  10.39 ab
_eaves on .
the branches £I% 1% Hongbao 1 16.58 b 17.34b  16.46b 14.26a 12.76a 11.45a
2008 ik 1 5 Wanxuan 1 19.10 a 18.86 a 16.53 a 13.38 b 13.99 a 10.47 a
2000-75 31.31b 29.55 ¢ 21.85 ¢ 21.46 ¢ 20. 27 ¢ 31.31 ¢
SR LT 9218 Jihong 9218 33.31b  31.99b  27.50b  23.97c  24.46b  33.31b
Stalks #7521 % Hongbao 1 38.35a 35.96a 33.69a 28.70b 32.15a 38.35a
%k 1 5 Wanxuan 1 39.33 a 35.70 a 33.01 a 33.35 a 31.92 a 39.33 a
2000-75 9.46 a 14.54 a 15.98 a 16.06 a 17.77 a 18.20 a
Y 41 9218 Jihong 9218 9.51 a 12.71 b 13.19 a 14.85 a 15.10 a 16.62 a
Pod shells 415 1% Hongbao 1 6.43b  9.88c¢ 11.42b 12,91b 13.63b  13.90 b
%3 15 Wanxuan 1 4.45 ¢ 10.22 ¢ 11.72 b 12.73 b 13.03 b 14.41 b
2000-75 5.64 a 9.35 a 20.69 a 26.52 a 30. 66 a 34,28 a
FEoki FE4r 9218 Jihong 9218 5.08 a 8.31 b 17.27 b 25.04 a 31.64 a 33.26 a
Seeds £15 1 % Hongbao 1 1.83 b 7.79¢  13.07c¢ 23.45a 27.11b  30.17 b
% 1 5 Wanxuan 1 4.74 b 7.11 ¢ 14.44 ¢ 20.19 b 24.71 b 31.48 b
FE B 2000-75 25.21b 20.69 b 15.72 ab 15.39 a 13.74 a 10.65 a
FrAE fint #4247 9218 Jihong 9218 26.23a 25.43a 16.97a  14.97ab 13.61a 10.31a
Leaves on the 1 - _ ) )
main stems at £ 1% Hongbao 1 24.09 be 20.58b 16.05a  14.31b 11..32b  9.50b
flowering nods V5% 1 5 Wanxuan 1 23.00 ¢ 19.00 ¢ 15.29 b 14.48 ab 12.58 b 9.71 b
2000-75 12.64 b 9.74 b 7.99 ab 5.34 b 4.32 ¢ 3.96 b
E2ET R 247 9218 Jihong 9218 1150 ¢ 10.33a  8.05 a 6.70b  4.67c  3.82b
Lower leaves on 4 B _ o
the main stems #1% 15 Hongbao 1 14.29 a 7.51 ¢ 7.71 b 6.01 b 5.74 b 5.50 a
V% 1 5 Wanxuan 1 12.27 b 10.29 a 8.31 a 7.23 a 6.81 a 5.98 a
2000-75 24.03 b 23.29 ¢ 19.79 ¢ 18.74 b 16. 86 ¢ 15.47 b
?nguf BT 9218 Jihong 9218 25.53 b 22.39 ¢ 18.05 d 17.73 ¢ 15.11 ¢ 14.28 ¢
.eaves on
the branches #4149 1 %5 Hongbao 1 26.92 a 24.70 a 23.71 a 20.72 a 19.03 a 18.18 a
2009 V% 1 5 Wanxuan 1 26.93 a 24.81 b 22.28b 20.01 a 18.06 b 17.43 a
2000-75 30.35 b 32.35 b 28.32 ¢ 27.33 b 29.22 ¢ 27.77 ¢
2 FF BT 9218 Jihong 9218 28.69 ¢ 29.74 b 32.74 b 29.59 b 32.49 b 30.01 b
Stalks 215 1 2 Hongbao 1 28.92 ¢ 38.50a 35.12a 33.60a 34.79a 31.08a
V5% 1 5 Wanxuan 1 33.99 a 39.50 a 35.42 a 33.08 a 33.43 a 31.32 a
2000-75 5.14 a 6.58 a 8.52 a 9.57 a 10.93 a 11.82 a
JE T BT 9218 Jihong 9218 5.98 a 6.75 a 7.73 b 9.36 a 10.23 a 11.24 a
Pod shells #1% 12 Hongbao 1 3.96b  3.92b  4.96c  7.42b  876b  9.52b
V% 15 Wanxuan 1 2.08 ¢ 2.26 ¢ 5.26 ¢ 7.24 b 8.16 b 9.03 b
2000-75 2.63 a 7.35 a 19.66 a 23.63 a 24.93 a 30.33 a
L 47 9218 Jihong 9218 2.07 a 5.36 b 16.46 b 21.65b 23.89 a 30.34 a
Seeds 4% 12 Hongbao 1 1.82b  4.79¢ 12.45¢ 17.94b  20.36b  26.22 b
V3% 1% Wanxuan 1 1.73 b 4.14 ¢ 13.44 ¢ 17.96 ¢ 20.96 b 26.53 b
F R — 2 E RSB E AR AN FNE TR FORTE P=5Y%KF LR RE. TR,

Note: Values followed by different letters within each column for the same organ are significantly different at P=5% probability level. The

same below.
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Table 2 Transportation of dry matter among organs in different adzuki bean cultivars (x+SD)

wE TR/ (g %D

. . . Dry matter of organs BahE/ % Bm %/ Y
R wH b FF A )5 e i A Amount of Transportation
Year Organ Cultivar IR A 7 . o
Max dry weight Mature transportation ratio
after anthesis dry weight
T2 2000-75 14.06+0.15 a 8.46-£0.18a  37.84+0.26a  22.31+0.25 a
I}WE "”i”*h FE4T 9218 Jihong 9218 13.9940.18 a  8.8040.11a 37.1040.31a  21.7640.28 a
.eaves on the
main stems at 215 12 Hongbao 1 12.07-40.17 b 7.7940.21b  35.464+0.23b  17.9540.26 b
flowering nods Wik 15 Wanxuan 1 11.78+0.14 b 7.614+0.15 b 35.40+0.34 b 17.484+0.31 b
2000-75 7.44+40.19 a 3.814£0.22 a  48.79+0.25a  10.2240.23 a
e 1L 3221 9218 Jihong 9218 7.3940.15a  3.8240.18a 47.9140.19a  10.8440.23 b
Lower leaves on PN N N _— 4
the main stems #1.% 15 Hongbao 1 7.194+0.17 ab 3.77+0.16 a 47.5740.32 b 8.43+£0.31b
3% 1% Wanxuan 1 6.9940.16 b 3.7140.14 a 46.7840.24 b 8.71+0.25 b
2000-75 15.114£0.19 b 10.8440.16 ¢  28.5240.27 a  18.0720.21 a
oyt 3221 9218 Jihong 9218 15.96--0.20 b 11.85+0.11b  25.7540.17 b  17.2340.26 a
2008 Leaves on .
the branches 214 1 % Hongbao 1 16.74+0.16 ab 13.0140.15 a 22.28+0.31 ¢ 15.644+0.29 b
3 1% Wanxuan 1 17.05+0.18 a 13.36+0.15 a 21.46+0.24 ¢ 15.304+0.24 b
2000-75 29.7540.19a  24.0740.16a  19.0940.27 a  23.8240.21 a
2FF 47 9218 Jihong 9218 26.8540.20 ¢ 21.53+0.11d 19.8140.17a  22.31+0.26 b
Stalks 4152 1 2 Hongbao 1 27.0940.16 b 23.0240.15b  15.024+0.31b  17.06%0.29 c
% 1 % Wanxuan 1 26.5440.18 ¢ 22.4340.15¢  15.49+0.24 b  17.23%0.24 ¢
2000-75 15.66+0.19a  11.7240.16a  25.16+0.27a  16.52-+0.21 a
e 47 9218 Jihong 9218 15.7140.20a  11.86+0.11a  25.51+0.17a  16.1440.26 a
Jegt
Pod shells 415 1 %2 Hongbao 1 12.8140.16 b 9.514+0.15b  23.76+0.31b  13.84+0.29 b
Yk 1% Wanxuan 1 12.79-40.18 b 9.7440.15b  23.854+0.24 b  12.7940.24 b
T2 2000-75 13.05+0.19 a 8.3440.29 a  37.61+0.28a  22.31+0.35 a
ffk%1ﬁ“*h 4T 9218 Jihong 9218 13.0740.24a  7.9650.16a  39.1040.34a  21.4340.38 a
.eaves on the
main stems at #15 1% Hongbao 1 11.54-+0.21 b 7.2940.26 b  36.924+0.33 b 18.8640.36 b
flowering nods % 15 Wanxuan 1 11.22-40.18 b 7.114£0.17 b 36.634+0.38 b 17.2340.34 b
2000-75 7.214+0.24 a 3.7640.26 a 47.9240.45 a 9.514+0.21 a
FET R 247 9218 Jihong 9218 7.2440.19a  3.7040.18a  48.9040.19a  9.8440.20 a
Lower leaves on U
the main stems #1% 1% Hongbao 1 6.9640.19 ab  3.6240.19a  47.9940.42 ab  7.00+0.21 b
e 12 Wanxuan | 6.7840.27 b 3.5840.24 a  47.2040.44 b 7.424+0.24 b
2000-75 14.464+0.19 b 10.28+0.26 ¢ 28.9140.29 a  17.5340.27 a
Yoo Iﬁfﬁ"l‘ #47 9218 Jihong 9218 14.7440.23 b 10.9240.24 b 25.9240.27 b 16,0240, 22 a
~eaves on
the branches #1912 Hongbao 1 15.7140.26 ab  12.3740.25a  21.2640.32 ¢ 14.012+0.29 b
e 12 Wanxuan 1 15.654+0.22 a  12.3940.25a  20.83+0.34 ¢  13.67+0.25 b
2000-75 27.9740.29a  22.6140.26a  19.1940.26 a  22.4740.27 a
S FE 47 9218 Jihong 9218 24.8540.28 ¢ 20.04-£0.19d  19.36+0.27 a  20.174+0.26 b
Stalks #1512 Hongbao 1 25.9840.26 b 21.732+0.25b  16.36%+0.31b  17.82%0.28 ¢
% 12 Wanxuan 1 24.54+0.28 ¢ 20.62-40.25¢  16.0440.24 b  16.5240.24 ¢
2000-75 14.8140.19a  10.99+0.26 a  25.79+0.29 a  16.0240.23 a
P 327 9218 Jihong 9218 14.724£0.24 a2 11.0140.21 a  25.204+0.27 a  15.5640.25 a
Pod shells #1512 Hongbao 1 12.0840.19 b 8.874+0.11b  26.5740.33 b  13.46+0.21 b
Y6 12 Wanxuan 1 12.0640.28 b 9.11+0.14 b 24.464+0.26 b  12.3740.24 b
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