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Effect of NaCl Stress on Chlorophyll Content and Photosynthetic Characteristics

of Glycine soja and Glycine max

ZHENG Shi-ying, XTAO Bei-lei, JIN Gui-fang
( Department of Agronomy, Dezhou University , Dezhou 253023 , China)

Abstract: In order to explore the different salt resistance mechanism between a wild soybean ( Glycine soja, ZYD 03262 ) and a
cultivated soybean( Glycine max,Ludou 2) , the response of chlorophyll, net photosynthetic rate ( Pn) , stomatal conductance
(Pn) ,intercellular CO, concentration( Ci) and limitation of stomatal ( Ls ) under different NaCl concentration treatments (0,50,
100,150,200 mmol-L."") was investigated. Rusults showed that the content of chlorophyll, Pn, Gs and Ls in wild soybean were
all higher,while Ci were lower than that in cultivated soybean under NaCl treatment. The stomatal limitation was a major cause
affecting Pn and promoting stomatal opening under lower NaCl contentration. Under higher NaCl concentration , non-stomatal
limitation was a major cause which induced osmotic stress and enhanced stomatal closure. The inhibition of the NaCl on chloro-

phyll and photosynthesis characteristics in the cultivated soybean was more serious than in the wild soybean,which was one of

the mechanisms to keep higher salt resistance in the wild soybean.
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Fig.1 Effect of NaCl stress on the content of total chlorophyll( A) ,chlorophyll a (B),
chlorophyll b( C) and chlorophyll a/b (D)in Glycine soja and Glycine max
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Fig.2 Effect of NaCl stress on the net photosynthetic rate( A) ,stomatal conductance(B) ,intercellular CO,

concentration ( C)and limitation of stomatal( D) in Glycine soja and Glycine max

3 3t i
FeEAE FH 2 A8 W X6 0 38 5% 254 I I e 50U

A BRI R AT OB 2 BRAR IR S B R A KPR
ARV AT G N SRR i K7/ Bl A (S LVE !
i EEER AR R K, BIER LR, CO, it
WAL e RN T B, CO, AL 32 B

NaCl i b B2 AF T, Bl NaCl o B B 42 2

WP RTGM2RR LR a & BT, ?éaiu
KRELZHT T, H NaCl il 55 0F RBP4 R 4R

Lzt a SRS TRERE, MR a 247
TET PST PSIEOEGY R REOR P, &R
b IEMAE R G R L ), BEFE NaCl i ia %
FER TS B A KRG A g E S R R B T RS
RRRE S, AR B O R B AR TR
FFR ST S O AL IR, T U i i 2R 40 3K )
Ref

& NaCl R38R, 87 AR R GRS R ot a s
HR(Pn) SILFHE(Gs) S AALBRWIE (Ls) S L BLSE
THR RS, al feE OB R ) NaCl il 1
SALBYFKIT, 24 NaCl 30 e B2 85 e i, )5 | /L 5
B, FEER T TLLCH], R T CO, ] iS4y
iB%i, FHOGA A8 T REAR, 3 i R AL BR sk

TR S

RO 45 A RS 1 B R I3 ok 32 1 728
AR o VG5 T 3R B8 4 S et A 9y 2057 i i
BRI R 0 o ER I PRI A RK 5
EAALIH], CO, BENIA R, B YL & 3R T
RO ERNA ST B A K AR AR O A 5 ke
it Z Na™ #EAM FOLE AL, LIRS P
G R, X R B AR R B PR A BN 2
— U R e AR, R BN LR
UNITE ZLLEi k7DD e (e PR (RN B TERY 95 e
i, T Na® (CLA R B R B Ml [
G W R AR B 1 7 AR, i AR LR
%U%fﬁiiﬁi%ﬁﬁﬁ?ﬂ?m TEASER B AR

FAM SRR S s R AL ROALIR
i (EL R TG R R, U B A2 R S AE NaCl pha T
ROEARE T 5 TR K

(1] 9heg 2R, E R, 48 — 4R A B A2 R ( Glycine soja) 2 8
ARSI R A A BT SR [T ], R EAE:,2008,27(4)
687-692. (Sun B,Li J D, Wang G J, et al. Research progress on
physiological ecology and population ecology of annual wild soy-
bean ( Glycine soja) [ J]. Soybean Science, 2008, 27 (4 ):

687-692. )



4 3] HB T HEAE  NaCL i o B A R 0 AR R 00 4 R RO A R e 52 489
[2]  skmite, & ubee  EE 55 BEBE Y 206 K EOE A Mok K 1 growth and photosynthesis of soybean|[ J]. Soybean Science,2010,

KRR [T]. KEE#,2012,31 (4):613-616.

29(1) :64-67.)

(Zhang L H,Zhao H X, Tan G B, et al. Effects of irrigation modes [8] MR, 4/, XUk, 4. Hi5% UV-B 4811 NaCl 2 & A
on photosynthetic characters and water use efficiency of soybean G CEERRRSLAAESFLIREI L] A 50 T4
[J]. Soybean Science,2012,31(4) :613-616. ) 242247 ,2004,30 (1) :53-58. (He J M, She X P, Liu C,et al.
[3] P, E i, M. B4R K S R ER 3% K SRS P X NaCl Stomatal and nonstomatal limitations of photosynthesis in mung
WA g A [l [ ], A &S24k, 2011,31 (11) :3101-3109. bean leaves under the combination of enhanced UV-B radiation and
(Xue Z C,Gao H Y, Liu J. Different response of photosynthetic ap- NaCl stress[ J]. Journal of Plant Physiology and Molecular Biolo-
paratus between wild soybean ( Glycine soja) and cultivated soybean 2y,2004,30(1) :53-58. )
(Glycine max ) to NaCl stress[ J]. Acta Ecologica Sinica,2011,31 [9] HR4kAE, GFIEAS, B DY, & (IR 55 OEX IR FA H L & HEm
(11):3101-3109. ) [ J]. PR 4R ,2004,2(5) :831-836. (Yu J H,Shu Y
[4] YangY,Jiang D A,Xu H X, et al. Cyclic electron flow around pho- J,Lyu J F, et al. Influences of low temperature and poor light on
tosystem I is required for adaptation to salt stress in wild soybean photosynthetic characteristics in eggplant seedlings[ J]. Acta Bo-
species Glycine cyrtolaba ACC547[ J]. Biologia Plantarum,2006, tanica Boreali-occidentalia Sinica,2004,2(5) :831-836. )
50:586-590. [10] Sup, F5&3C, TS, 45, NaCl [kl Xt 220 7't A 18 i &4
(ST ZRIFLl, 5RAA, o, 2. R E M 3 1 i S s A A F RIOUFRE M [T]. PURE Al 2 4, 2012,25 (5) - 1642-
FE[T]. gk T #2247 ,2006,22 (8) : 16-21. ( Song K S, Zhang 1647. (Liu C,Wang M W, Ding H R, et al. Characteristics of pho-
B,Wang Z M, et al. Inverse model for estimating soybean chloro- tosynthesis and chlorophyll fluorescence in Euphorbia lathyris L.
phyll concentration using in-situ collected canopy hyperspectral da- with NaCl stress[ J ]. Southwest China Journal of Agricultural Sci-
ta[ J ]. Transactions of the Chinese Society of Agricultural Engi- ences,2012,25(5) :1642-1647. )
neering,2006,22(8) :16-21. ) (117 B8, ARAER , B ERR, 25, B A R L0 S L IS [ 1] e
[6] haker, Bl , 4 SOR. SR T /N E e & 1EH AR 2009,26 (2) :47-52. (Ge Y, Zhu Y M, Lyu D K, et al.
MARA BRI [ T]. Ve 24,2002 ,28 (5) :693-696. Research on responses of wild soybean to alkaline stress[ J . Prat-
(You J H,Lu J M, Yang W ]J. Effects of Ca ~ (2 + ) on photosyn- acultural Science,2009,26(2) :47-52.)
thesis and related physiological indexes of wheat seedlings under [12] HSEEF, 824, RIRMT, 45, S haa XMt e & 1B <L 59k
low temperature stress[ J]. Acta Agronomica Sinica,2002,28(5) : SALERFILT]. VALY 44,2002 ,22 (6 ) :1355-1359. ( Zheng
693-696. ) G Q,Xu X,Xu Z Z,et al. The effect of salt stress on the stomatal
[7] SR,k C4s, 17555, 4. CO, MR BEf s R G A4 K G a1k and non-stomatal limitation of photosynthesis of Lycium barbarum
FEgsmJ]. KER#4,2010,29 (1) :64-67. ( Zhang P, Zhang [J]. Acta Botanica Boreali-occidentalia Sinica, 2002,22 (6):
W H, Miao X L, et al. Effects of doubled CO, concentration on 1355-1359. )
(']»_ji_ 485 | ) [24] de Bruin J L, Pedersen P. Growth, yield, and yield component
[19] Kahlon C S,Board J E,Kang M S. An analysis of yield component changes among old and new soybean cultivars[ J]. Agronomy Jour-
changes for new vs. old soybean cultivars[ J]. Agronomy Journal nal,2009,101(1) :123-130.
2011,103(1) :13-22. [25] Gay S, Egli D B, Reicosky DA. Physiological basis of yield im-
[20] fahiil. A& 745 1 530 3 LM b b st b Ko provement in soyheans [ J]. Agronomy Journal, 1980, 72 (2)
H AL, 1993.60-68. (He Z P. Manual of chemical manipulation 387-391.
in crops[ M]. Beijing: Beijing Agricultural University Press,1993 . [26] CuiYS,YuDY. Estimates of relative contribution of biomass, har-
60-68. ) vest index,and yield components to soybean yield improvements in
[20] HIA, BB, (BRI, 4. SHK-6 X4 o AR 2 A I M A China[ J]. Plant Breeding,2005,124(5) :473-476.
ZHTRTRN [T]. v [ R 2 3, 2005, 27 (3) £ 32-36. [27] Rigsby B,Board J E. Identification of soybean cultivars that yield

[22]

[23]

(Zhang M C,Duan L S,He Z P, et al. Chemical regulation of en-
dogenous hormones and mineral nutrition in bleeding sap of soy-
bean by SHK-6[ J]. Chinese Journal of Oil Crop Sciences,2005,
27(3) :32-36. )

Madhu M, Hatfield J L. Dynamics of plant root growth under in-
creased atmospheric carbon dioxide[ J]. Agronomy Journal 2013,
105(3) :657-669.

Liu X, Jin J, Herbert S J, et al. Yield components,dry matter, LAI,
and LAD of soybeans in Northeast China[ J]. Field Crops Re-
search ,2005,93(1) :85-93.

(28]

[29]

well at low plant populations[ J]. Crop Science,2003,43 (1) ;234-
239.

Fanan S, Medina P F, Camargo M B P. Description of agronomic
characteristics and harvest time evaluation in the yield of castor
bean cultivar TAC 2028[ J]. Bragantia,2009,68 (2) :415-422.
Zuchi J,Zanuncio J C,Bevilaqua G A P, et al. Castor yield compo-
nents according to floral order and sowing season in the Rio Grande
do Sul State [ J ]. Revista Ciéncia Agronmica, 2010, 41 (3) .
380-386.



