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Table 1 Average value of Photosynthesis(A), Transpiration(E) , Dark Respiration(R) , Leaf
Conductance for Water Vapour(Gw) , Leaf Conductance for CO ,(Gc), Density— thinnckness

on Dry Weight Basis(DTDW), Chlorophyll _Content(Ch. C) and Water Use Efficiency (WUE)

for the leaves of 25 soybean varieties (Beijing 1988 and Hihenheim 1987)
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A | R Gw Ge WUE DTDW Ch.C District
A —7910 B
% 30.8 3633.8 3.2624 0. 5314 0. 3310 8.333 0. 4061- 0. 2365 A
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3s5. 11 4633. 3 3.6473 0.6193 0. 3921 7.576 1. 4774 0. 2323
Tiefeng 18 Linoning
N i
AR 26. 52 3226.3 2.7626 0. 4343 0.2709 8.220 0. 3696 D. 2178 ke
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Table 2 Analysis of Variance on Photosynthesis(A), Transpiration(E),
Dark Respiration(R), Veaf Conductance for Water Vapour(Gw), Leaf
Conductance for CO ;(Gc) . Density -thinckness(DTDW), Chlorophyll
Content (Ch. C) and Water Use Efficiency (WUE) {or

the leaves of 25 soybean varieties
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P kK A 902. 4588 19. 384 921.8432 37.6925  0.3877  96. 9RRT %
UK STk Gw 0.4045 0. 0026 0. 4071 0. 0169 0. 000t 169. 0000 % *
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SS1. SSe and SST are sum of square value between varieties . within variety and total respectively: S °t and
& 2e andd are mean square between varicties and within varicty respectively. "F7 = 82t/8% 10.01

(df1=-24, d12=50) -2. 18,
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Table 3 TNelative coefficient umong the varjadles for 75 varielies of soybuvan
TR mm&R mwR obkSE oFco:  IEWE g KEH
t: - & & B M OX
Character A E R Gw Ge DTDW ) QA.C WUE

BBk Pa 0.9165» »
T Gb 0.9687 ~ «

Bc 0. 2515
R ER P 0.9227« » 0.8962 =
R G 0.9684% » 0.8224% »
£ 0.1236 0.2393
HAKGE P 0.9260+ » 0.9313% = 0.9295+ »
Gw 0.9475% »  0.9336» » 0.9551 % »
E 0.2455 0. 4698 = 0. 3509
HCo 2 P 0.9299= » 0.9378» = 0.9307» »  0.9366 » »
G G 09538+« « 0.946) % « 0.9593+ » 1.0007 + =
Ge £ 0.2543 0. 2608 0. 2679 0.7998 » »
Ml P 0.9379% « 0.9236= + D.9213% « 0.8334% »  0.9025# »
DTDW G 0.9025= » 0.9392= » 0.9632» = 0.9078+ » 0.9255» »
E 0.Y255~ » —0.0791 —0.022¢ —0. 1535 —Db. 1769

PHERER P 0.8396« « 0.7876% » 0.8702% = 0.8040+ + 0.7949%  0.7618+ »
Ch€ G  0.7949< 0.7618% = 0.9045% » 0.8115= » 0.8016%  0.7893 % =

E 0.8016% « 0.7893» » 0.1495 0.5838 = » 0.5342+« » —0.226]
KArFIHE P —0.2879  —0.5352« » —0.2444 —0. 2946 —0.3656 —0. 3203 ~0. 1822
WUE G —0.3056 —0.3203 —0.1822 —0. 3081 —0. 3269 —0. 3365 —0. 2107
E —0.3269 —0.3065 —0.2107 0. 2262 0. 2585 0. 0407 0. 4422 =

Ik a by e BIARTAX S BITHIXRBHFS HXRH
Nore . 8, b and c are the coefficients of phenotypical o tation , genetic covrelation and envi tal correlation respecrively.
N=25, df=23 RO. 05=0. 396 RO. 01=0. 505

R4 25 KR A RIS IR T4 R
Table 4 Partial correlation analysis on the physiological characters for the
leaves of 25 soybean variefies

Relatice parameter A —type variety B—type variety

HREN Ll gi Bk b LR Rl Y

h 2) 3) Riz.3 Riz2.3 Ry Ri2.y R 2 R23)
REEE WPHAK  HHE

A R DTDW 0.8576 = » —0.1497 0. 6046 « 0.5189 0. 68897 « 0.2244
b AT & KHE  Hoo:B#

A DTDW GQC 0. 5033 0.8325 » = ~0.0054 0.8125% « D.7136 » —0. 2083

AGAX HRRAR o091
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A Ch.c Ge 0.3276  0.8989+ =  0.0259 0.7892%  0.8791# »  —0.4490
MRAXK  HHE Hk St
E DTDW Gw 0.5777T« 0.844L» «  —0.1102 0.9147» »  0.1462 0.2286
KA AREX  KSEX
- S
wus E A —0.9876% « 0.9844« » 0.9991% « —0.9920% » 0.9887 = » 0.9989 =

H: Rizs, Rz, R ChREX 8BRS A XER 3 FHAMENSHIA
Note.R 12.3. Ri1s.2, R23.1, are the cocfficicnts of partial correlation among the relative parameters.

Other signs have the sameaning as in table 3.
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COMPARATIVE STUDIES ON MAIN PHYSIOLOGICAL CHARACTERS OF
LEAVES AMONG 25 VARIETIES IN SOYBEAN
Zou Dongsheng Zheng Piyao
(Lab. of Crop Eco— physiology, Beijing Agricultural Universily)
Abstract

In order to examine the varietal differences in net photosynthetic rate (A) ,transpiration rate
(E), dark resyiration rate (R), conductance for water vapour (GW)and CO , (Ge), density —
thickness (DTDW) , chlorophyll content (Ch. C)and water use efficiency (WUE)of leaves and to
clarify the relationships of these physiological characters among varieties, 25 varieties of soybean
(Glycinre max L Merr)come from much different districts were measured at their bean — filling
stage by Minicuvette system for measurement of CO , and H ,0 exchanges of leaves under con-
trolled conditions in field and laboratory with photelectric leaf area meter and by conventional
methods for measurement of density — thickness and chlorophyll content of leaves in Institute of
Plant Production, Hohenheim University, Wesy Germany and Laboratory of Crop Eco— physiol-
ogy , Beijing Agricultural University, China during 1987 — 1988. The main results were as fol-
lows .

1) Among the varieties, all measured physiological characters were obviously different, in
which, the rankings of average value were 25. 50— 38. 18(mgCO ,/dm 2. hr)for A,3144. 1 —
41794. 6 (mgH ,0/dm 2. hr)for E, 2. 5094— 1. 1158 (mgCO ,/dm 2. hr)for R,0. 4098 — 0. 6654
(cm/sec. Yfor Gw, 0. 2565— 0. 4299 (cm/sec. ) for Cc,0. 2625—0. 5118(dry weight g/dm for
DTDW, 0. 2044—0. 2905 (fresh weight % )for Ch. C and 7. 579—8. 4164 for WUE(table | —
2).

2) 9 of 28 combinations among measured physiological characters were opposite between
genitic correlation and envionmemtal correlation which included WUE with Gw, Ge¢, Ch, C, re-
spectively and DTDW with E, R, Gw, Gc, Ch. C respectively, and the genitic correlations of
the others were in agreement with their environmental correlations (table 3)

3> In terms of partial phenotypic correlation, A —type— varieties with ellipse leaf, R, Gc¢
were correlated obviously with A, and E was significantiy correlated with Gw and DTDW re-
spectively . for B— type — varietis with lanceolate leaf, DTDW, Gc¢ and Ch. C were obviously
correlated with A, and E was correlated remarkablely with DTDW. In both types of varicties,
WUE was correlated positively with A and negatively with E, at same time, A was correlated
positively with E.

Some problems in physiological breeding were also discussed in present report.

Key word Soybean; Photosynthesis; Transpiration; Water use efficency ; Correlation



