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Root Traits Spatial Distribution of Different Yield Level Summer Soybean in the

A E . LATEST R R R R AR 5 7 R B3t 1S SRS AR AR, 230 A R 18,3045 165 d, T
SE R Al L EAR RSB RbR , R R " SR AR Z A M R o 9K BiAE TR, A [ i
RUR GARZ A 2 T A9 Sh 28 A AN R] A AR K 5 9 A ™ R B AR B T AR IS AR SR AR 1) A TP iR R,
T AFL S 185 77 ity o VAR R PAERAE T LU U3 T, T FR AR 0T 2 i o AR R0 A B TR S A S S8 35 T MG 8™ i
Fift o TRIZAR A MR B AR R B 577 R AR SRR 12 10 ~20 em )2 NA AR R PR AR XHES 7 5 1Y
AHOCHE R T3 o)™ i AR AR PAER B AR 23 (] A 5 e T R AR HE R KO R R TR 2 LRy e =
R IR , AT PR AR 2R R T RE I, e A AA o™ O T 225U 2 — o

KRR B R AL AR A AR
HE %S :5565. 1 ERARIR

A X E4S :1000-9841(2010)01-0046-04

South of Hebei Province
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Abstract: For probing into the relation between seed yield and root trait in soybean, fifteen summer soybean varieties with
relative higher and lower yields in mid- south of Hebei province were used for researching on spatio- temporal root traits in
field. At 18,30,45,65 days after seeding,the root morphological and physiological traits were obtained with root- drill. Re-
sults showed that during middle- later growth time, the root fresh weight,root total length and root areas of relative low yield
varieties centralized in surface soil layer, but being more even in different soil layer in that with relative high yield. The root
reduce activity of relative high yield varieties were higher evidently than that of relative low yield varieties. The root traits
and their relative values in deep soil layer had higher relativity with yield, and especially in 10 ~20 cm soil layer all root
traits relative values showed significant difference at the 0. 01 probability level between two yield types. The spatial distribu-
tion variation of root traits in high yield verities could resist venture of soil nutrition short during their vigorous growth time
and kept longer functional period of root, possibly being one of the important reasons of taking the high grain yield.

Key words : Summer soybean; Yield type; Root trait

Vol.29 No. 1

REAE G 8 R DR 1R 4y o ) T 22
KU LA LB il DRSS Z A0 T TV A9 J50RE, A J vk
TER. W& ERETH KRR
i, KOG R R SR, R G B 42 . |
B ROR SR A1 AR A 785 1 A R, T B v B b A
ARTR 23 (GRS 3, PR 36 e 5% e ™ DR S i i o T
SEINOR 7 o e [ R OR SE A T B Rk

(.

WA AW 7= B8 Bl 72 b B A 2 e

155 B #A :2009- 10-08
EETE A A AR R B B H (€2008000721)

w2 BAREZETRE T8 5 ALRMIIR,
ARSI, KA T AT R FR R 4R K
XS A B A . Pantalone | 43 811465 %
ANF A A ) = R RUAR RIE B UEAT 175, A
SRt e AN A R ARG R HAR *Efti—gfﬁ/
A PRI A 2 L R, B s R
I, WFSE T AN R ARG R B R AR 28 bR v A
B R AR K G SRR RMIRAFTE 2 5, 5

R 2R 3 ) AR S B AR AR R K AR 2 T A

E—IEFEB A X2 (1966-) , L, BIH, WL, BT R BT



1 1 X1

BN TP Hb DA ] e R R TR 2R 28 [l 4 A A2 AL

47

AR EE 3G Y T 1) A J8 o AR AR AE L Y
A 57 AR A S DA G, TH [ L% BT R S AR
RYPRERZAMERT o HL TR AT BIA
[) 2 TRIEAR 2 00 K S AR AL 5 7= AT S M (9 A 52
B A ARE 32 SC LAl DA [R] 7 28 0 K i
SAERE, 5T R AR 28 25 ) o A AR AR R AR, 5
TR R ™ 2 AR R A AR AU B okt A % 5 it
Reft=% .

RS

L1 Rt
EG T 2008 AEFET L HEHR A B Bt 1 50 A 37 i0E
AT, PEHULE 24 b 2 AR XS 125 77 AR XA 7 1) b oy
MREe X R =R A E 411 355 12 G 4 5
e 4 b B 1S TS S SRR 28 e 4 5 B
ST AR R R G2 5 T S b
18 &4 5 a6 5 A3 5,

BEALIX RS, S 47X, 17K 3 m, 175 50 cm,
6 H K, FErP Il 2 47700 T i B J5 18.30.45,
65 d 4 DIFWIHCRE . (AT A HIARSS , AR T em, B TR
10 cm o JURE IS LU R A vt , 78 P 24T (1) B A R
2.12.22 em 43 H458C0 ~ 10 em .10 ~20 ¢m .20 ~

30 emPR B 1A, FT KA 4l bt 5, WAR AR R i
FFIE .
1.2 MEmBFAE
1.2.1 HRAZBEEKGMNZE Kb THNER
FHEHHAE 200 dpi 52 2 4 BU%)5 , FH DT- SCAN
BEUL ST BT A A RATH AR F2 4K B8 AR 2R R T BUE A HRAE
55 o
1.2.2 M AZFHeme WRIEHRH TIC 1%,
i pg-g™ 'FW-h™'Fo5R,
1.3 HIESH

R o B AR 2 AR T R R B
TR R AR MWK E ARRBEE 4
JEAIRAE R E e

RARTE HHHE: E— L ERRIE 5 2E R
RIEIPMEZ .

2 HREHSH

ARFEXBASRERSERNZ @S
KUMWAEHEE 18 d 534 #£ 0 ~10 cm Y
TR A E R R R AR AR, ) 30 d,
20 ~30 em LR E A4 HEZHEHTE 0 ~20 em
MHEN(ERD),

2.1

F 1 AFE= KR RIEA R ZS [ 5310 A8 1k
Table 1  Spatiotemporal change of root morphology in soybean varieties with different yields
5 KEX Days after seedling/d
RS
F‘;%%,ﬂ ’{“E/%éﬂi@;‘}ﬁ*/\ 18 30 45 65
Yield t Index of root
1eld type morphology 0~ 0~ 10~ 20~ 0~ 10~ 20~ 0~ 10 ~ 20 ~
10 ¢cm 10em 20 cecm 30 em 10em 20 em 30 em 10 em 20 c¢m 30 ¢cm
R o T 0
1?{?-&?\; Rot%%eiﬁgghl 0.458 0.608 0.024 0.001 0.874 0.278 0.062 1.964 1.427 0.280
higil yielld density/mg vem 3 ’ (96.04) (3.78a) (0.18) (72.08) (23.04A) (5.16) (53.58) (38.50A) (7.56)
<. 3% B
ffo&tlifh 2 346 3.718 0.147 0.007 5.656 1.698 0.331 8. 181 5.813 1.120
densitv/ ° _3 ' (96.08) (3.79a) (0.18) (73.54) (23.98A) (4.66) (54.14) (39.36A) (7.23)
ens1 y mm ° cm
s ] 3% i
*ﬁi(ﬁjé;fj; 1.638 2.675 0.105 0.004 4.107 1.161 0.200 5.591 3.965 0.769
donite /2« o -3 : (96.03) (3.76a) (0.16) (75.10) (23.84A) (4.09) (54.21) (38.94A) (7.56)
ensity/mm-~ * cm
o = B BR A
1:2?3:5; Roi%%i%lﬁwihl 0.450 0.597 0.021 0.0005 0.860 0.224 0.061 1.957 1.131 0.208
10& vielé densitv/;ng'(,:m_S ’ (96.88) (3.37b) (0.08) (75.06) (17.92B) (4.96) (59.27) (33.53B) (6.17)
. o i
gijflib:h 2,473 3.861 0.135 0.004 5.641 1.484 0.341 8.164 4.733 0.927
density/ g _3 ’ (96.50) (3.35b) (0.01) (75.48) (19.22B) (4.47) (58.92) (33.93B) (6.67)
ensi y mm ° cm
3 L 238 BE
1:@]3%?1?:::& 1784 2.888 0.102 0.001 4.093 0.982 0.221 5.576 3.254 0.578
- 3 ' (96.49) (3.38b) (0.10) (77.18) (18.58B) (4.17) (59.22) (34.12B) (6.00)

density/mm? * cm
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The numbers in parentheses mean the relative values of root fresh weight. Values followed by a,b and A,B are significantly different between yield

types at 0.05 and 0.01 probability level, respectively. The same as bellow.
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Table 2 Spatiotemporal change of root reductive activity in soybean varieties with different yield/pg g™ 'FW -h™' s

H 5 REL Days after seedling/d

R es
18 30 45 65
Yield type
0~10 ¢cm 10 ~20 em 0 ~10 ecm 0~10 em 10 ~20 ¢m 20 ~30 cm 0~10 ¢m 10 ~20 em 20 ~30 cm
AR i 108,33 170. 62 163.55 140. 89 158.88  130.37 128.00 132.88 111.17
Relative high yield ' (1.02)  (0.97) (0.98) (1.11A)  (0.91) (1.03) (1.074) (0.90)
AHXS ™ 107, 86 168.08 159.74 141.50 155.12  127.72 125. 84 128.26 107.86
Relative low yield ’ (1.02) (0.98) (0.99) (1.09B) (0.90) (1.04) (1.06B) (0.89)
3 AFEZS AR AR B R 7 AR O
Table 3 Correlation of spatiotemporal root traits with yield in soybean
HUH 5 KB Days after seeding/d
LS 18 30 45 65
Rot morphology 0~ 0~ 10 ~ 20 ~ 0~ 10 ~ 20 ~ 0~ 10 ~ 20 ~
10 ¢cm 10 ¢m 20 ¢m 30 ¢cm 10 ¢m 20 ¢m 30 ¢cm 10 em 20 ¢m 30 ¢cm
AR % 0.193 0.349 0.534 0.141 0.177 0.623 " 0.190 0.34 0.606 " 0.585"
Root fresh weight density ’ (0.175) (0.538) (0.213) (0.115) (0.884**) (0.287) ( —-0.149) (0.900** ) (0.745**)
RSB 0.954 -0.21 0.368 0.167 0. 181 0.556 0.139 0.210 0.666 ** 0.434
Root length density ’ (0.242)  (0.551) (0.168) (0.073) (0.907**) (0.146) ( —0.175) (0.917**) (0.551)
RF AR 0.250 -0.404 0.202 0.069 0.163 0.613 = 0.237 0.200 0.674* 0.557
Root areas density ' (0.258) (0.552) (0.098) (0.104) (0.897**) (0.009) (0.004) (0.917**) (0.620 %)
AT 0. 248 0.299 0.461 0.129 0.436 0. 485 0.386  0.664"" 0.422
Root reductive activity ' (0.106) (0.428) (0.213) (0.906**) (0. 369) (0.082) (0.877**) (0.648")

e

ARG 0.05.0. 01 AKOP X R L

*, " indicated significant difference at the 0.05 and 0.01 probability level ,respectively.
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