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Photosynthetic characteristics and agronomic traits of sweet
sorghum in saline-alkaline soil
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Abstract: Two sweet sorghum cultivars, mid-early maturity cultivar “Xingaoliang 3” and mid-late maturity cultivar
“Xingaoliang 9”, were planted in saline-alkaline soil. Photosynthetic characteristics and agronomic traits of them were
studied. The result showed that: (1) Compared to control, net photosynthetic rate( Pn ), transpiration rate( 7r), stom-
atal conductance( Gs ), intercellular CO, concentration( Ci ) , water use efficiency( WUE ) , and SPAD value( SPAD ) were
significantly lower in saline-alkaline soil, especially at late growth period. Pn, Gs, WUE, and SPAD of Xingaoliang 3
were higher whereas Tr and Ci were lower than those of Xingaoliang 9 in saline-alkaline soil. (2) The growth duration of
“Xingaoliang 3" was shortened by 9 days, while “Xingaoliang 9” only survived until jointing stage in saline-alkaline soil .
Compared to control, the biomass of two sweet sorghums in saline-alkaline soil was reduced by 57.8% and 76.5% , re-
spectively, and sugar brix by 38.5% and 100% . (3) The correlation analysis indicated that Pn was highly correlated
with Gs, PAR, and Ta . At early stage, the reduction in Pn was associated with stomatal limitation, whereas non-stom-
atal factor was the main cause after heading.
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Table 1 Nutrients and salt contents of the test soils

AL AT HOE KRR i
s g WREE Organic Available Available Water soluble e
. . pH . . Salt content
Experimental soil Depth/cm matter phosphorus potassium nitrogen e
0
/(g'kg_l) /(mg'kg_]) /(mg'kg_]) /(mg'kg_l)
X ERH CK 0~20 8.56 27.05 353.5 69.65 0.05
Bt Saline alkaline land 0~20 9.56 39.1 704 49.9 0.46
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Fig.1 Photosynthetical active radiation( PAR) , relative humidity ( RH), air temperature ( Ta),

and ambient CO, concentration ( Ca) of the control and saline-alkaline
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Fig.2 Net photosynthetic rate ( Pn) and transpiration rate ( 7r) of the control and salin-alkaline soil
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Fig.3  Stomatal conductance ( Gs) and intercellular CO, concentration( Ci) of the control and saline-alkaline soil
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Table 2 The phonological period of two sweet sorghums in saline-alkaline soil (m - d)

PRI I

a2 B Jb3 R ey omEl Bewiy MR JFE L Y
. . . . . Flag leaf . . Grain .
Cultivar Treatment Sowing Seedling Tillering  Elongation Heading  Flowering . Maturity
stage filling
JFHR(C
HHR(CK) 05-03 05 -09 05-19 06-14 07-13 07 -21 07 -26 08 - 01 08 - 25
PR3 Control
Xingaoliang 3 R A
o . 05-03 05-11 05-29 06 -21 07-20 07 -28 08 - 03 08 - 07 08 - 18
Saline-alkaline soil
JFHR(C
HHR(CK) 05-03 05-09 05-19 06-18 08 - 05 08 - 10 08 -15 08 - 18 09 -14
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Xingaoliang 9 BN
AL 05-03  05-11  05-29  06-25 % 7 J 7 7

Saline-alkaline soil
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Table 3 The agronomic traits of two sweet sorghums in saline-alkaline soil

Bl A T EEy=p.] A7 i R 7= ZH U
H R A FR Ab P . . . . ) .
Cultive Treatment Growth period Biomass yield Sap brix Plant height ~ Stem diameter ~ Green leaves
uvar featmen /d /(kg+666.7m2) /(°) /em /em /(No.)
Xf HE (CK) Control 108 3033.5B 23.8B 236.7B 29.3A 17.7B
B3 s i
Xingaoliang 3 Saline-alkaline land % 1281.6C 14.63C 142.0C 22.3C 15.0¢
5 CK+/% -57.8 -38.5 -40.0 -23.9 -15.1
XJHE(CK) Control 128 4222 4A 24.9A 340.0A 27.8B 19.7A
— . PO AR
= uh =} SN 7 &
%ﬁm% o . mWﬂﬁ Jointing without 992.6D 0D 38D 22.5C 15C
Xingaoliang 9 Saline-alkaline land .
heading
5 CK+/% -76.5 -100.0 -74.1 -19.1 -23.9

T : RSB R AR A R RS P REE FORTE 1% /K T 2257 B35

Note: Different capital letter in the same column indicate significant difference at 1% level.
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Table 4 Correlation coefficients of Pn and influencing

factors of two sweet sorghums in saline-alkaline soil

e s W95
KT Xingaoliang 3 Xingaoliang 9
Factors st SR g SE
Control Saline- Control Saline-
alkaline land alkaline land
Tr(X,) 0.677" -0.203 0.519 -0.008
Gs(Xy) 0.830" 0.166 0.894"*  -0.218
Ci(X3)  -0.113 -0.483  -0.164 -0.689
WUE(Xy)  -0.311 0.455 -0.412 0.641
PAR( Xs) 0.889" * 0.974**  0.911"* 0.951**
Ta(Xe) 0.863" " 0.995""  0.893"" 0.999"
RH(X;)  -0.055 -0.605 -0.396 -0.696
Ca(Xg)  -0.252 0.821°  -0.049 0.912"*
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