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2
:hB2:[ Vi2=1/3(Vei+Vea+ Ve )] /
. 0 Vi2X 100%
MM 504M . (Vr2=F2 , Vr1 — P1 , Vr2 — P2
. . , Vi1 — Fi );
Pi P2 Fi Fo, . (%)=(Fi -HP)/HP;
9 Fi 9 (%)=2[F1 =(P1+P2) /2] / (P1+P2);
| S 140 . ( Pi. P2 Fiv 2
1.2.2 . . . .
) (mg)= (mg/g) X (g);
, , o (mg/ )= (mg /g) X
10 , s (g/ ).
Pi P2 Fi1.F2, 0.3m, 0.2m.
20 .Fi 30 F2 2
204 , 100 s
2.1
,
’ ’ | | | 0MM ~ 2004M
§ ) ’ ’
° ( (1. ( 2 )
,
1.3
Microsoft Excel , SAS ’ ’ 10
(SAS Institute Inc., Cary, NC, USA) (- 2004M). 5
’ o . 10 .
, 504M
(8] ,
| . 0“M  504M .
1
Table 1 Root traits at various P levels
(M) P levels(M)
Traits Parents 0 50 100 200
(em) BX 10 546.89+10. 11a 459.09419. 71h 421.0247. 84be 381.31d+7. 53¢
Total root length( cm) BD2 597.29=+14.32a 459.29411. 04b 379.01+10. 83c 395. 86 18. 48c
(em?) BX 10 68.39+1.53a 59.3943.55b 53. 1842, 22be 47.64+1.81c
Average of root surface( em?) BD2 61.39+0. 58a 48.87%1.51b 40.92+0. 89b 41.79+£0. 68¢
(mm) BX 10 0.40%0.0la 0.41%0.0la 0.4040.0la 0.40%0.0la
Root average diameter( mm) BD2 0.33£0. 00a 0. 3410. 00a 0.34=0. 00a 0.340. 00a
(em?) BX 10 0.68+0.03a 0.61+0. 05ab 0.54+0. 04bc 0.48+0. 03¢
Root volumel ¢cm?3) BD2 0.50%0.0la 0.4240.02b 0.35+0. 15b 0.35+0. 02b
: (a= 0.05). + n= 6. BX10 10 ;
BD2 2

Note: Multiple comparisons were used to analy sis the sam e variety in different phosphorus levels(a= 0. 05); data was means=stv., popu

lation size: n=6; BX10 and BD2 stood for the parental cultivars P1 and the P2, respectively.
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2

Table 2 Genetic analysis of the traits

2
Traits Environments Heterosis( %) (};/[;) Genetic models
(‘cm) Field 68%% 56 - - + - -
Total root length( cm)
P=M 5% 85 B B - -
m?2 - - - -
Root surface irL::i(lmz) Field 25% n '
Root average diar(nréltrélr)( mm) Field 48 '
P=0+M 8% 1 - -
P=501M 4 + -
3
Root el (o) Fed o o
P=0+M 19% 78 B B + B
P=50#M 6% 54 + -
(mg/ )
Phosphorus uptake Field 56% 53 + -
efficiency (mg/plant)
- - E4 ( 2).
.. 50¢M , :
3 F,
Table 3 Correlation analysis for the traits in field condition
P.cr. P.c.cs. T.r.l R.s.a. R.a.d. R.v. Yield D.w.r. D.w.s. P.u.e.
P.cr 1. 000 0.598 " * 0.074 0. 084 0. 036 0. 084 -0.202" -0.090 0.323"*" 0.532°
P.c.s. 1. 000 0. 186 0. 169 0. 109 0.133 -0.243" -0.064 0.261° " 0.653""
T.r. L 1.000  0.964" " 0.613""° 0.849" " 0.443" 0.375" " 0.566" " 0.564" "
R.s.a. 1.000 0.717° "7 0.958" " 0.546" " 0.383°" 0.651"" 0.605"
R.oad. 1.000  0.770" " 0.469 " 0.449" " 0.546" " 0.508" "
R.v. 1. 000 0.614" " 0.365"" 0.688" " 0.597" "
Yield 1. 000 0.342° " 0.585"* 0.285" "
D.w.r. 1. 000 0.20 " 0.255*
D.w.s. 1. 000 0.856 " *
P.u.e 1. 000
P.cr. s P.oeos. s P.cop. s Tor » Ros. a » Roa.d.
, Rov. .Dow.r . D. w.s. ,D.w.p ., P.ue. . N=100,“ *”
0.0 P<0.05 ;%X *7Pp0.01

Note: P.c.r.( P concentration of the root), P.c.s (P concentration of shoot), P.c.p.( P concentration of plant), T. r.1. (total root
length). R.s.a.( root surface area), R.a.d.(root averagediameter), R.v.(root Volume), D.w.r.(dry weight of root). D.w.s(dry
weight of shoot), D.w.p(dry weight of plant), P.u.e.(phosphorus uptake efficiency). In this table the sam ple size was 100, and " * "
stood for 0. 0K P<C0.05; " * * "P<0.01.
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Table 4 Correlation analysis for the traits of F, progenies in hydroponics culture( Ot M)
P.c.p. Torl R.s. a. R.a.d. R.v. D.w.p. P.ue.
P.c p. 1. 000 -0.169 " -0.1%4" -0.142 -0.188 " -0.410" ~ 0.260 "~
T.r. 1 1. 000 0.967 "~ 0.196 " 0.889 " * 0.721 " 0.616 "~
R.s. a. 1. 000 0.429 " * 0.976 " * 0.72* * 0.612" "
R.a.d. 1. 000 0.603 "~ 0.243" * 0.178 "
R.v. 1. 000 0.681 "~ 0.573 " "
D.w.p. 1. 000 0.762 " *
P.u.e. 1..000
5 F, (50+M)
Table 5 Correlation analysis for the traits of F, progenies in hydroponics culture( 50+ M)
P.c.p T.orl R.s. a. R.ad. R.v D.w.p. P.ue
P.cp 1.000 0.028 0.091 0.181" 0.139 ~0. 144 0.377" "
T.r.1 1. 000 0.943 "~ -0.230 "~ 0.796 " * 0.773 " * 0.712*
R.s. a. 1. 000 0.093 0.951 "~ 0.760 " * 0.741 " "
R.a.d. 1. 000 0.385" ~ -0.075 0. 026
R.v. 1. 000 0.68 " * 0.695 "~
D.w.p. 1. 000 0.853 " "
P.u.e 1. 000
72%,
4 51% ~75%"" . 10 2
N JFivFe
Armenta - Soto ( . )

[10]
b
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GENETIC ANALYSIS OF ROOT CHARACTRS AND THEIR RELATION TO
PHOSPHORUS EFFLCIENCY IN SOYBEAN

Yuan Qinghua Nian Hai Chen Dagang Liao Hong Yan Xiaolong

(Departmentof Plant Breeding, College of Agronomy, South China Agricultural
University, Guangzhou 510642)

Abstract In this study, two contrasting soybean genotypes BD2 and BX10 from Guangdong and Brazil

were used and a cross between them was made to produce Fi, F2 progenies. The inheritance of soybean oot

traits and relationship between the root and other traits were investigate by the experiments of nutrient so

lution and soil cultivation.

The results showed that there were significant differences in most root traits between the two geno

types. Both of the total root length and P efficiency of F1 showed significant over parent heterosis and the
value was 68 %5 and 56% respectively. T he distribution of these traits in F2 were all ( 173. )
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EFFECTS OF NP COMBINATIONS ON YIELD AND QUALITY OF HIGH - PROTEIN SOYBEAN
Chen Jinkun' SunZhengguo' Xu Xiuyin' Wu Rongshi’
(1. Nanton Agricutrual Vocation College, N antong 226007; 2 Rugao Grain and Cotton Foundation Seed Farm)

Abstract A soybean cultivar Nannong 88 — 31 was used to carry out afetilizing ex periment of different NP
proportions, and to study the adjusting effects of NP proportion on soybean yield and protein content. It
proves that NP prorotions have effects on grain yield and grain protein yield of soybean. The optimum NP
proportion for soybean seed yield and protein content of Nannong 88 — 31 is N150kg/hm” to P20s 75kg/
hm?; NP proportion may adjust soybean leaf size and accumulation of dry substance. But the effect mainly
attribute to nitrogenous fertilizer. The increase of soybeans leaf size and accumulation of dry substance is
in accordiance with the amount of nitrogenous fertilizer. T he adjusting effect of NP proportions on protein
content of soybean seed is not obvious.

Key words Soybean; NP combinations; Yield; Protein

( 163 )

continuous and seemed to controlled by multi genes. Moreover, over parent segregates were observed for
the traits. Further study indicated that most of the traits were controlled by two pair of major genes to
gether with other multi genes. Except average root diameter ( absent of major gene in solution culture),
the genetic model of the total root length, surface area and volume in soil cultivation were coincident with
those in solution culture. Correlation analysis reveals that indirect are possible for root traits and P efft
ciency due to positive correlation between root traits and yield and biomass. Furthermore, because the her
itabilities of most root traits is high in soil cultivation so it is feasible to carry out progeny selection in
breeding programs.

Key words Soybean; Low phosphorus soil; Root traits; Genetic analysis



