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RELATIONSHIP BETWEEN ROOTS CHARACTER AND YIELD OF SOYBEAN UNDER THE CONDITION
OF BORON

ZHANG Zhi-qiang, YAN Hong, WANG Fan
(College of Environment and Chemical Engineering , Dalian University , Dalian 116622)

Abstract The boron deficiency would result in no seed of soybean, and root was the sensitive
part to boron. This paper using pot experiment, studied the relationship between roots character
and the yield of soybean north 9395 (Glycine max (L.) Merrill) under the condition of boron,
which was cropped prevalently and sensitive to boron. The results showed: length of taproot,di-
ameter of taproot,dry weight of taproot, number of lateral root, total length of lateral root,dry
weight of lateral root,dry weight of fibre, dry weight of root, root volume and total absorbable
areas of root with boron supplied were all increased in certain degrees,among which diameter of
taproot,number of lateral root and total length of lateral root had significant difference at a=0.
01 level to By; the supplied B could increase the number of seed and the weight of grain per plant
to certain extent; the character of roots and relationship between the characteristics of roots and
yield had certain correlations, the growing circs of taproot was a important index to judge other
root characteristic;dry weight of taproot and dry weight of root had significant difference at a=
0. 05 level to yield,which considered the main index to judge the soybean yield.
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Table 1 The properties of soil
A BB £ sl e 2 X A B gl A R FH ] 5 K it
Organic matter Total N Available N Total P Available P Total K Available B Water holding pH
g kg! g kg! mg * kg™! g kg! mg * kg ! g kg! mg « kg™ ! capacity %
38.53 1. 38 228.9 0.61 14. 39 25.8 0. 31 39. 33 6. 81
B, M B. . F 2005 4F 5 71 30 HAEKHE RSN 5 RPRBU AR MO B, T T 6907 R
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Table 2 Effect of boron on root character of soybean
FHRK FAHRAM FRTE AR AR MARTE  AURTE WTE SRR -
Ab B Length of Diameter of Dry weight Number of Total length Dry weight Dry weight Root dry Total absor- Root volume
Treatment tap root tap root  of tap root lateral root of lateral rootof lateral root  of fibre weight bable areas L/ plant
cm/plant cm/plant g/plant  piece/plant  m/plant g/plant g/plant g/plant m?/plant
B, 24. 66 0. 46 0.35 61.44 7.66 0. 33 1.32 1.97 21.71 21.00
aA+5.11 bB£0.06 aA=+0.05 bB*+11.53 bB£1.22 aA+0.08 aA+0.40 aA=+0.51 aA+2.48 aA+6.08
B. 27.19 0. 54 0. 38 88. 33 9.39 0. 37 1. 40 2.15 22.29 21.56
aA+3.89 aA+0.06 aA=+0.12 aA+8.86 aA+1.26 aA+0.14 aA+0.26 aA+0.34 aA+3.19 aA+9.50
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Table 3 Effect of boron on yield factors of soybean
b 7 JER/ B R/ MR PR g/ bk
Treatment  Pool No. /plant Grain/plant Yield/plant
By 9.67 aA+2.31 21.92 aA=+4.23 4.49 aA+1.02
B+ 9.00 aA+1.56 23.10 aA=+2.56 4.53 aA+0.72
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Table 4 Correlation between root characteristic and yield of soybean

N FRK MM FRTE O EKMMR R SRK MRTE FARTE O RTE -
ARG R EL . . o ! . Jr
. ; - Length of Diameter Dry weight Longest Number of Total length Dry weight Dry weight Root dry .
Correlation coefficient . . Yield
taproot of taproot of taproot lateral root lateral root of lateral  of lateral of fibre weight
ERK 1. 000
Length of taproot
. EARH —0.129 1. 000
Diameter of taproot
E*ETE 0. 350 0.640" * 1. 000
Dry weight of taproot
K AR
Longest 0. 246 0. 444 % 0.621"* 1. 000
lateral root
] #2 %
s 0.620"* 0.231 0.429 % 0.313 1. 000
Number of lateral root
SR K
Total length 0.509** 0.403" 0.602" " 0.760"* 0.839** 1. 000
of lateral root
AR+ =
Dry weight 0. 370 0.241 0.633** 0.672" "% 0.296 0.573** 1. 000
of lateral root
il 29
/J‘ﬁ+$ . —0.125 0.686* " 0.481" 0. 349 0.232 0. 328 0.137 1. 000
Dry weight of fibre
RY®E . 0.026 0.660** 0.761*" 0.541** 0.267 0.451~ 0.436" 0.793** 1. 000
Root dry weight
Jaa iy _ ) . ; ; )
Yield 0.070 0. 354 0.571** 0. 288 —0.022 0.118 0. 364 0. 324 0.397* 1. 000
ie

Df=24 1y 05=0.388,r0. 01 =0.496
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