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Table 1 Rainfall from April to September
in 2001 and 2002 (mm)

¥y 4A SA 6A TH 8RA 9SHA &it

Year Apr. May June July August Sep. Sum

2001 14.9 25.6 4.7 108.2 72,1 11.5 237.0

2002 44.4 24.6 143.4 169.4 81.1 5.0 467.9

ELMB P EBEEINLFHI A (KZCX2—SW—416—3; KZCX3—SW—NA—04)
EEMAT 20 (1974—) , B B ik :, TENBEYDEFEEHR. E. mail; jinjian29@ hotmail. com



254 x

fal

» ¥ W

R LA E & R —560 I —009 X4, Al
HERERERX MR, 3t 4 M43, H, . % —560
+ HEBE; H, : ¥ — 560 + XAB:G,: W —009 +
BB;G,: W—009 + EHE. LKA 3KER,H/h
RKEBK 17. 5m?, FHE H 27. 6 77 #k/hm®, B [&] {4
WK 21.3 THk/bm® , ZB{EF X, ZRK 0.67m. &
Fob B 76 1 B X 36 € BB, JR XK 50kg « hm® (N 46%0) .
— & 50kg « hm? (N 18%.P,0; 46%). =T XK
150kg « hm? (N 18%.P,0; 16%.K.0 16%),®XE
£V HEEBRR AR, 4%3F R ..R MR, #RA
£k UORHRRETRE, BERERE—-1
B, ARG EELRHE LM 0. 2’ (KX R
XPE = 80 ecmX 60 cm X 50 cm) Ryt 8, HRMRE
BRXERAE 10 kAT, ARIKNE, KRR
REFHBRAHEEIN N, S RAERETHE.
BT EMHME AR TE REROMEAHEAES,
AW & Newman (1966) k00, W3k 5 %
o=,

F Microsoft — excel i 17 ¥ & 43t 4 #7, A
Sigma—plot 2000 {44 H .

2 GRS

2.1 BRRESERNHISEL
2.1.1 REELYE

t

HEESR Root biomasss (g/m®)
[-]

.0
200f —-
-
150
100
50

RS R.7
Bt)A Stages

R1

1 EMEKRMBRREWMBEIHBEL ) 2001,b) 2002

Fig.1 Dynamic of root biomass during reproductive
stage, a) 2001; b) 2002
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Fig. 2 Dynamic of root volume during

reproductive stage, a) 2001; b) 2002.
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Fig. 3 Dynamic of root length during

reproductive stage, a) 2001; b) 2002
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Fig.4 Profiles of root biomass density at R;
stage, a) 2001; b) 2002

808g/m’® 1 740—1144g/m® FWWE KAk, M H 30cm
DRIEMREEHMERLBERE MO ER,
2001 4 1 2002 £F ifs AE AL 28 8 T AE 4L 38 4 B &
14. 6 %0 F1 52, 0% , {EL j 3 ¥R BE 69 4% 42 3% fin (30cm LA
T REEFZENGOERE/I. £R P& LHUE
KEF-EHLBRARAGRRAARAEEMEER
X BERZEX . HBAEZAHASHERNB LR,
WHR MR AEESERRAFRAN TR E
RRERK.
2.3 FRERRMRXR

ARESR ARLER > BERE-BEE
WHHBMER(FE 2),2002 £ =B H H 2001
FR45.4%—63. 1%, X FERH T 2002 £ 4—9
HORREEHE K 2001 £1, LR 2002 4 6.7
Ao RReTT &4 912 2001 4E/ 30.5 (5 #0 1. 6 15
(ZD, MR RMER. —FAREELHE
BRI 3 7= BOR, 2001 4EFD 2002 SR 16. 3%
M. on, MAERADRAN~RERBHEHE, K
2001 SECREAC T —HEAMK =B’ ZEF AR K5, 2001
2002 H -8 G, & 13.4%# 16. 9%,
20025 H, B G B 4.5%. B EBAME
HRMNBSERAEERNELEE . REWMERY
FERK . X2 NEZ,NERERKE.

EHARPRABEHERS=REREY . H



256 X

= B %

4 3

2 KEFRRFRER
Table 2 Soybean yield and yield components

" P (m®) B (m?) BREGR FRE/m)

= No. of pod No. of seed 100—seed weight  Yield

Treatments

2001 2002 2001 2002 2001 2002 2001 2002

H, 577 688 1084 1640 17.8 18.3 193 304
G 460 484 916 1086 19.5 23. 8 179 260
Ho 466 594 871 1453 18.0 17.7 157 255
Go 424 435 848 973 19.2 24.8 163 244
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Table 3 Correlation—ship among root morphological

traits and yield

RE &R i3 =R
Root weight Root volume Root length Yield
R & Root weight 1
B 4{M Root volume 0.978° * 1
R4 Root length 0.977" *  0.983° * 1
it Yield 0.753° 0.775° 0.801° 1
3 g
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STUDY ON RELATIONSHIP BETWEEN ROOT MORPHOLOGY DURING
REPRODUCTIVE STAGE AND YIELD IN SOYBEAN
Jin Jian!? Liu Xiaobing®® Wang Guanghua® Li Yanhua® Pan Xiangwen? S.J. Herbert®
(1. Graduate School o f the Chinese Academy of Sciences, Beijing, 100039;2, Northeast Institute
of Geography and Agro—ecology, Chinese Academy of Sciences Harbin, 150040;

3. Department of Plant and Soil Sciences , University of Massachusetts, Amherst, MA, 01003 USA)

Abstract Using soybean lines that had been stable in genetic background, a compare experiment on root
morphology during reproductive stage was conducted for two years. The results showed that there was
difference on root morphological characteristics in two genetic types, especially after R; stage, the root bi-
omass, root volume and root length of high yielding line Hai— 560 were higher than that of Guan—009;
fertilizer improved root growth and root density in soil was high in large rainfall year, which fertilizer ap-
plication enhanced this trend as well, especially in 0 ~ 30 c¢m soil layer; there was significant relationship
between yield and root traits, among which root length had closer relation with yield. In rain—fed agricul-
ture, breeding strong—root soybean cultivar and adjusting fertilizer application with climate change and lo-
cal conditions was quite necessary for regulating the relationship between water and fertilizer and increasing
use efficiency of water and nutrients to obtain high yield.

Key words Soybean; Yield; Root; Reproductive stage



