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Abstract: On the basis of analyzing the courses of crop breeding for high photosynthetic efficiency (HPE) and improving
the photosynthetic efficiency of C, crop,we discussed soybean breeding for HPE in five aspects including breeding strategy,
photosynthetic physiology , breeding methodology , breeding system and cultivar development, aiming at providing theoretical
basis for increasing photosynthetic efficiency of C; crop through the way of soybean breeding for HPE and promoting its pro-
gress. It may be a new way of improving soybean photosynthetic efficiency that starting up the C, pathway in C; crops,
through integrating functions associated with HPE and combing with the conventional breeding. As result the methodology of
soybean breeding for HPE could be determined. The photosynthetic and physiological basis of soybean HPE are that light
and dark reactions are obviously improved compared with that of normal soybean cultivars. The breeding theory of soybean
consists of crop genetic breeding theory and crop physiological principle. The theoretical basis of soybean breeding for HPE
includes physiological genetics, photosynthetic physiology on specific crop eco- types. According to the methodology and the-
ory of soybean breeding for HPE as well as breeding practice, the high yield breeding system on the base of HPE was estab-
lished ,and soybean cultivars with HPE , Heinong 39 , Heinong 40 and Heinong 41 were developed.
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Fig.1 The methodology of soybean breeding for HPE
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Table 1 The Pn and light saturation point and chlorophyll fluorescence parameters of different soybean cultivar in pod- bearing stage
S Fh Pn PDF
) . Fv/Fo Fv/Fm q® q" ePSTI
Cultivar /pmolCO, *m™2+s™!  /uE +m 257!
M4 40 Heinong 40 17.76 £1.05 1360 5.2+0.15 0.84 +£0.04 0.65 +0.07 0.65 +0.06 0.51 +£0.03
M4 41 Heinong 41 17.27 £1.20 1188 5.2+0.10 0.84 £0.00 0.64 £0.05 0.65 +£0.04 0.53 £0.02
M4k 37 Heinong 37 13.59 +1.02 1146 4.5+0.31 0.82 +£0.01 0.61 £0.09 0.71 £0.05 0.40 £0.03
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Table 2 The photosynthetic rate and the activities of C; and C, enzymes of different soybean cultivar in pod- bearing stage

Pn RuBPC PEPC NADP-MDK NADP-ME PPDK
Cf?jir /pmolCO, *m ™ /pmol *mg pro. ~ /pmol * mg pro.  /pmol/mg pro.  /pmol * mg pro. /pmol * mg pro.
et * min ! * min ! * min ! * min ! *min !
A 40 Heinong 40 17.76 £1.05 0.85+0.02 0.11 £0.01 0.22 +0.02 1.94 £0.04 2.70 £0.02
Ly | Heinong 41 17.27 £1.20 0.82 +0.1 0.09 £0.01 0.25 +0.01 0.89 £0.01 2.35+0.10
M4 37 Heinong 37 13.59 £1.02 0.77 £0.01 0.06 +£0.02 0.18 +£0.05 0.75 £0.04 2.20 +0.02
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Fig.2 The metabolism on Mal + Asp in fed" CO, test in leaves
of Heinong 37 and Heinong 40 in pod- bearing stage
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Table 3 The comparison on the value( A) of fractionation
on stable isotope of different soybean cultivar in

pod- bearing stage

RuBPC PEPC

fin 8¢ Avalue
/pwmol *mg  /pmol * mg
Cultivar /% /%
pro. *min~'  pro. * min !
o 37
0.77£0.01 0.06 +0.01 -28.10 +0.0220.68 +0.01
Heinong 37
Ak 41
0.82+0.02 0.09+0.01 -29.38 +0.0022.05 +0.01
Heinong 41
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Table 4  Correlation between the activities of C, pathway enzymes and the chlorophyll fluorescence parameters
NADP-M RUBPCas
P, PEPCase NADP-MDH Fv/Fo P N oPSTI
e

Pn 1.00 0.75 0.81* 0.78 0.54 0.94* 0.70 0.99 ** -0.93" 0.93"
PEPCase 1.00 0.81" 0.84" 0.80 0.99* 0.84" 0.83" -0.66 0.85"
NADP-MDH 1.00 0.96 " 0.34 0.86" 0.82" 0.85" -0.67 0.78
NADP-ME 1.00 0.48 0.88" 0.95"" 0.82" -0.56 0.83"
PPDK 1.00 0.76 0.66 0.58 -0.44 0.74
RUBPCase 1.00 0.85" 0.77 -0.58 0.80
Fv/Fo 1.00 0.73 -0.42 0.83*
qP 1.00 -0.93" 0.96**
N .00 —0.82°
oPS Il 1.00

4 REBSAEBETEWER

MG ZE it ) R e SR o A R g
RE DR P HIE, 18 R e e s B

e, f2 TR E RS T MR (8 3) o %k
AHHME MR R, R H A /R AR R
A B R AR RS2 S5 T7 A e 225 () 4) .

NTLFA %Sﬁnj
AR R . LI-6400i
o N s ey B
B A g etk
% | Seftri - b I S
= < MR -
~ (B 1kt el
R (’Blw\) ]ﬁ*—"‘—
fitez | 7
PR DU ST A
B SE jzk RuBPCaseilll5E S5
. R Ik + ST
Z&r; (ﬁt P WA | PEPCaselllE L Jjﬁlm
P FERER | + BTEASHRT
e 2 ﬁﬁ;ﬁﬁu PPDKIllE I%%{J)c
s ibEE o O :
AT B EEAC i e
2, SRR . BT s
B3 Eskm sk R

Fig.3 The breeding program for HPE and high yield
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Table 5 The comparison on leaf area per plant between soybean

cultivars with HPE and high yield cultivars

MR (R) BRI Leaf area per plant/cm?
Cultivar(line) R, R, R;
5 79-9440 Ha79-9440 53.07 1590.1 2060.3
M 4% 33 Heinog 33 710.44 1771.0 2296.3
4% 39 Heinong 39 742.3 2665.0 2594.0
4 40 Heinong 40 656.4 1818.7 3498.5
M4 41 Heinong 41 747.3 2437.2 2446.7

M 39 Hf 40 B4 41 43 )T 1994 4R (1996
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Fig.4 The comparison on the breeding program between soybean breeding for HPE and conventional breeding
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