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Response of Chlorophyll Fluorescence to Drought Stress at Flowering in Differ-
ent Soybeans
SUN Hai- feng' ,ZHAN Yong2 ,LIN Hai-rong' ,WEI Lin-ji' ,LEI Ming' ,PAN Xiu-mei' ,and HE Neng1
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Abstract : Known as the rapid non-destructive probe for studying plant photosynthesis, chlorophyll fluorescence analysis has
been gradually put into use in studying the effects of stressful environments on plant photosynthesis. To investigate the effect
of drought stress at flowering on chlorophyll fluorescence characters of soybean,three soybean genotypes were adopted , and
the change of the chlorophyll fluorescence parameters were determined by using OS52FL chlorophyll fluorometer. Under the
condition of drought at flowering, the ratio of the variable to maximum fluorescence ( Fv/Fm) ;the ratio to of variable to mini-
mal fluorescencet ( Fv/F,) and non- photochemical quenching coefficient ( NPQ) decreased, while the electron transport
rate( ETR) increased. The analysis indicated that photosystem IT damaged ,and primary light energy conversion of PS [l ( Fv/
Fm) ,potential activities of PS Il ( Fo/F,;) and heat disseminate which possess photoprotective effect were decreased and
photosynthetic electron transport increased, and the chlorophyll fluorescence parameters were closely correlated with each
other. The change of chlorophyll fluorescence parameters under drought stress at flowering varied with genotypes, and the
damage of photosynthetic apparatus of Xindadou 1 was lighter, so more light energy absorbed by Xindadou 1 was converted
into chemical energy and the ability of drought tolerance was stronger. Therefore, it is possible to determine the drought re-
sistance in soybean using chlorophyll fluorescence characters.
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Table 1  Effect of drought in flowering on chlorophyll fluorescence parameters in leaf of soybean
Fv/FO Fv/Fm ETR NPQ
HE PR A
. X iR T8 poyilt T 5 poyilt TE POyl T8
Genotype
CK Drought CK Drought CK Drought CK Drought
HAkE15 3.81= 3.52 + 0.81 + 0.78 + 38.60 + 46.87 + 0.73 + 0.55 +
Xindadou 1~ 0.41a(a) 0.20a(a) 0.02a(a) 0.0la(a) 2.26Bb(Bb) 1.87Aa( Aa) 0.08Aa(Aa) 0.06Bb(Aa)
17-125-830 3.44 + 2.43 + 0.78 0.72 39.68 + 44.97 = 0.68 + 0.40 £
0.42a(a) 0.74a(ab) 0.03a(a) 0.06a(ab) 2.09Bb(Bb) 3.69Aa(Bb) 0.05Aa(Aa) 0.06Bb(Bb)
1048 3.31 = 1.81 0.77 = 0.59 = 44.42 + 44.58 + 0.53 = 0.43 =
0.58 a(a) 0.74 b (b)  0.03a (a) 0.09b (b)  2.50a (Aa)  1.74a (Bb)  0.04 Aa(Bb) 0.05Bb(Bb)
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The data are the mean value and standard deviation of five duplicates. Different letters in the same rows and different letters in bracket in the same

columns indicate significant differences of treatments and genotypes respectively (Duncan test P <0.05).
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MR T AT LAFE Y, 13 K 2T 3 A4 BRE 1 AR T 3. 7% ,17-125- 830 FEAK T
(R) Fo/Fm (e A RE . BT R2PHA)E 8K 7.7% ,1048 FElR R, 35 23. 4% , B K& 1 5
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2.4 HFEXKEMR ETR KM
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Table 2 Correlation analysis of chlorophyll

fluorescence parameters

Fo/F, Fv/Fm NPQ ETR
Fv/F, 1
Fv/Fm 0.999 * 1
NPQ -1.000 * -0.998 " 1
ETR - 0.999 ** - 1

FEARECHN 85 " R P <0.05, " F/R P<0.01, - KRR
FNTE N
Number of observations is eight; * ;P <0.05; ** . P <0.01
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Fo/Fm 2 i RO =i, Rt PS 11
Hl N IEHDGREFE 5 80R, TR IR 1 T S HUL
RN, ASSZ R R AE R SRR ), 658 T i S 5K
W N R (227245, 2002) , 66 1R R0 S ao 7%
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