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Root Traits of Different Seed Yield Summer Soybean in the South of Hebei Province
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Abstract : For probing into the developing relation between reproductive yield and root trait in soybean,fifteen summer soy-
bean varieties with relative higher and lower yields in mid- south of Hebei province were used for researching on root traits
by pot experiment. At 20,41,65 days after emergence ,the root morphological and physiological traits were determined. Re-
sults showed that root fresh weights, oot total lengths,root volumes and root reductive activities were not significantly differ-
ent between two yield types ; while the root-active- morphological traits( RAMT) ,namely, the products of root reductive activ-
ities and root fresh weights, root total lengths,root volumes,respectively, were significant different at 41,65 days after emer-
gence between two yield types,and the same as the increments of the RAMT. The RAMT and their increment were signifi-
cant positively correlated with yield at 41,65 days after emergence, especially at 65 days after emergence. The RAMT and
their increment could be used for the research among verities which had much diversity of growth periods,and further could
be used for genetic research on the soybean root trait correlated with yield.
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Table 1 ~ Development of soybean root morphology and reductive activities with different yields
i 20 d Hi 41 d T 65
20 days after emergence 41 days after emergence 65 days after emergence
AT TR UREN] K AT KR LLENTY!
Material WetdE  BEaK HRIAFE Root reductive fREFTE  HEGK R t/\ Root reductive jRfifdr  ARMK R t/\ Root reductive
name Root fresh Total root Root activity  Root fresh Total root Volzlr)ne activity  Root fresh Total root Volz(r)ne activity
weight/g  length/m volum/em® /pg g™ weight/g length/m 5 © /ugcg”! weight/g  length/m 3 ’ /ngeg!
FW +h~! e W
A 411
. 5.9 4.65 5.73 104.17 20.34 10.58 18.56 164.86 28.13 15.32 28.23 128.16
Shidou 411
LT 12
. 5.8 4.32 5.54 105.95 18.78 9.71 17.16 173.21 26.64 14.41 26.91 130.67
Jidou 12
54 5
6.17 4.84 5.78 102.15 19.26 10.13 17.71 170. 61 28.12 15.34 28.17 126.36
Handou No. 4
45
5.95 4.31 5.54 104.55 19.82 10.44 18.28 164.22 26.91 14.78 27.16 129.31
Zhonghuang No.4
CASAN
Jidou 15 6.24 5.24 5.93 102.63 20.02 10.61 18.56 163.62 27.53 15.22 27.81 128.04
1aou
555
6.27 5.32 6.16 102.94 21.05 11.02 18.69 162.13 28.94 15.81 28.64 125.56
Handou No. 5
FF 28
. 5.87 4.46 5.72 104.35 19.10 9.98 17.96 168. 87 26.36 14.38 26.87 131.88
Qihuang 28
4 5
6.22 5.06 5.98 103. 16 20.52 10.76 19.06 159.23 26.88 14.68 27.42 130.07
Cangdou No. 4
17
Jidou 17 6.15 4.53 5.71 102.85 20.08 10.18 18.28 163.25 27.15 14.54 27.06 128.40
1aou
) 6.07 4.75 5.79 103.64 19.76 10.38 18.25 165.56 27.41 14.94 27.59 128.72
Average
BE25
6.21 5.11 6.04 102.09 20.32 10.38 18.86 156.82 28.02 15.01 28.35 120.42
Yudou No.2
TS
N 6.12 4.54 5.89 102.25 19.82 10.02 18.26 159.62 26.25 14.11 26.62 126.34
Jjdou No.7
18
6.06 4.33 5.79 102. 66 19.06 9.74 18.04 164.72 26.34 14.21 27.26 125.19
Zhonghuang 18
e
5.9% 4.83 5.72 105.08 18.88 9.84 17.56 161.73 25.28 13.86 26.17 126.34
Ludou No.4
6=
6.12 4.87 5.74 103.28 18.74 10.03 17.84 163.96 25.45 14.34 26.71 125.81
Zoushu No. 6
ql =
A 3.7§ 5.93 4.21 5.51 102.35 19.18 9.68 17.36 162.82 26. 14 13.96 26.34 124.38
Shengli No.3
9 6.06 4.65 5.78 102.95 19.33 9.95 17.99 161.61 26.25 14.25 26.91 124.75

Average
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> EEE (5.93 ~6.21) ,18.78 ~21.05(18. 74 ~20.32) .
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3 AN 9 A4 S 24 {2 A 2 A A A Y A R ~15.81(13.86 ~15.01) s ARAAFR 722 i 5 7 S Y
BRI FE A 3 A4 5. 82 ~6.27 (IR 2EAL) 3 I 4350 5.54 ~6.16(5.51 ~
£2  RREFEER K G HMARTTE SRS
Table 2 Development of soybean RRAM with different yield

)5 20 d HiE 41 d Hi s 65 d
20 days after seeding 41 days after seeding 65 days after seeding
=}
TS
Material M I o7 LiSSRIS MR SR MR MEARR R UISTRI MR AR
name RRAW/ RRAL / RRAV/ RRAW RRAL / RRAV/ RRAW RRAL / RRAV/
pece ' pgtg 'FW o pgegtt Jpgcg! pgcg 'FW pgtgT Jpgrg! pgrg 'FW opgeg'FW
FW-h~'g *h™'m FW-+h 'em®* FW-h~'g *h™'m FW-h 'em®* FW-h™ g *h™'m *h™'em?®
15,411 3353.25 1744.22 3059. 80 3605. 14 1963.41 3617.96
i 618.79 484.61 596.91
Shidou 411 (2734.46)  (1259.60) (2462.89) (251.89) (219.19)  (558.16)
12 3252.88 1681.87 2972.28 3481.05 1882.95 3516.33
. 616. 65 457.21 586.98
Jidou 12 (2636.24) (1224.66) (2385.30) (228.16) (201.09) (544.05)
& 4 5 3285.21 1728.28 3021.50 3553.24 1938. 36 3559.56
630.24 494.39 590.41
Handou No. 4 (2654.97)  (1233.89)  (2431.10) (268.03) (210.08)  (538.06)
s 4 5 3254.84 1714. 46 3001.94 3479.73 1911.20 3512.06
622.09 450.62 579.64
Zhonghuang No. 4 (2632.75) (1263.83) (2422.30) (224.89) (196.75) (510.12)
15 3275.70 1736.01 3036.79 3524.94 1948.77 3560.79
. 640.43 538.21 608. 62
Jidou 15 (2635.27) (1197.80) (2428.17) (249.24) (212.76) (524.01)
5 5 3412.84 1786.67 3030.21 3633.71 1985.10 3596. 04
645.43 547.64 634.11
Handou No. 5 (2767.40) (1239.03) (2396.10) (220.87) (198.43) (565.83)
FFEr 28 3225.23 1685.32 3032.91 3476.36 1896.43 3543.62
. 612.55 465.52 596.90
Qihuang 28 (2612.67)  (1219.80)  (2436.00)  (251.13)  (211.11)  (510.71)
we 45 3267.92 1713.31 3034.92 3495.74 1909. 41 3566. 49
641.66 521.99 616.90
Cangdou No. 4 (2626.27) (1191.33) (2418.03) (227.81) (196.10) (531.57)
17 3278.06 1661. 89 2984.21 3485.96 1866. 88 3474.40
. 632.55 466. 13 587.29
Jidou 17 (2645.51)  (1195.75)  (2396.92)  (207.90)  (205.00)  (490.19)
14 3289.55A 1716.89A 3019.40 A 3526.21 A 1922.50A 3549.69A
628.93 491.81 599.75
average (2660.62A) (1225.08A) (2419.64A) (236.66A) (208.73A) (532.13A)
BE2%5 3186.54 1627.77 2957.58 3374.08 1807. 46 3413.82
634.00 521.70 616. 64
Yudou No. 2 (2552.54) (1106.07) (2340.94) (187.54) (179.69) (456.23)
EASN RS 3163. 67 1599.39 2914. 66 3316.43 1782. 66 3363.17
. 625.79 464.23 602.67
Jidou No.7 (2537.88)  (1135.16) (2311.99) (152.76) (183.27)  (448.51)
i 18 3139. 56 1604.37 2971.55 3297.45 1778.92  3412.62
622.12 444.89 594.40
Zhonghuang 18 (2517.44) (1159.49) (2377.15) (157.88) (174.55) (441.07)
Bg45 3053.55 1591.47 2840. 06 3193.88 1751.07 3306.32
624.18 507.54 601.06
Ludou No. 4 (2429.37)  (1083.93)  (2239.00) (140.33) (159.61)  (466.26)
BH#e 5 3072.61 1644.52 2925.05 3201.95 1804. 16 3360.48
632.07 502.97 592.83
Zaoshu No. 6 (2440.54) (1141.55) (2332.22) (129.34) (159.65) (435.43)
R 3 = 3122.89 1576. 10 2826.56 3251.29 1736.34 3276.17
. 606.92 430. 88 563.93
Shengli No. 3 (2515.97)  (1145.22)  (2262.63)  (128.41)  (160.25)  (449.61)
o] 3123.14B 1607.27B 2905.91B 3272.51B 1776.77B  3355.43B
624.18 478.70 595.26
average (2498.96B) (1128.57B) (2310.65B) (149.38B) (169.50B) (449.52B)

KPR TFRARA R 282257 B3 (P < 0.01) 355 H 87 Bl — i &

Values followed by a different capital letter are significantly different at the 0. 01 probability level between different yield types. The values in paren-
theses were increment compared with that in former stage.

RRAW ,RRAL,RRAV mean product of the root reductive activity and fresh weight, product of the root reductive activity and length, product of the

root reductive activity and volume, respectively.
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Table 3 ANOVA of root morphology traits combined with reductive activity at different stage

HHJE 20 d Hia4ld HE A 65 d
7R S Y5 20 days after emergence 41 days after emergence 65 days after emergence
Variancedf HRE LSO HOGARR ARG B MR BVEARF ARIE Buh MG ARG
RRAW RRAL RRAV RRAW RRAL RRAV RRAW RRAL RRAV
X0 1.11 1.26 1.77 1.58 1.73 1.86
1.91 1.84 1.73
Block (2.04) (1.92) (1.83) (1.91) (1.84) (2.16)
S 51.51*" 43.01*" 62.25"" 42.84"" 53.22"" 49.69 "
. 14 58.42 46.37 62.3 ) ) ) )
Variety (48.63"") (57.54"") (58.48"") (61.62"") (51.03"") (39.70"")
R 9.30 11.57 8.57 10.62 8.82 9.49
28 10.06 9.48 9.19
Error/ % (11.66) (9.17) (10.02) (11.25) (11.72) (9.22)
SRR
e

Total variance
FIRTE0.01 AT 3. FEIRNA MR i IR 54T OB iR 2 R R 8K

** Meant significant at the 0. 01 probability level. Increment of root trait were in parentheses respectively and data in the row of error indicated error cv.
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XA TR RFUIAR 28 PR 5 = A T AR S 7 M 2 21
W] MR AL S0 A B AR L e DR i, 3
5 A BT O (HR IR B 3% e A Ko
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5= (AR H 3k BR324 2 i S 65
d A6 h Sre R AT I B (% 4) .
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Table 4 Relationship of soybean root trait with yield at different stage
o , - - WA -
HMEERE R AR AT . NS .. ; BOGBTRE ARIERK ARG ARRR
Root reductive  FRIFFTH  MRIEK ARG EM ; ; ;
Days after Root dry Total root Root . T Jiily 4
) activity/ RRAW RRAL RRAV
emergence/d  weight/g length/m volume/cm® . , AIRRAW  AIRRAL AIRRAV
pg g’ FW-h-
20 0.047 0.182 0.093 0.432 0.149 0.233 0.189
41 0.321 0.463 0.296 0.470 0.845** 0.845"* 0.836"" 0.62"" 0.868 " 0.867 "
65 0.609 0.645 0.511 0.627 0.920"" 0.896** 0.917*" 0.933*" 0.927** 0.919""

*rFIRTE0.01 KR R,
“* Meant significant at the 0. 01 probability level.
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