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Abstract: Use of biological nitrogen fixing organisms is an effective approach to reduce the high cost of nitrogen fertil-
izer in sugarcane production system. The present experiment was conducted to investigate the effects of using nitro-
gen fixing bacteria(strain A01) on photosynthetic characteristics of different sugarcane genotypes during elongating
" stage. Six sugarcane varieties,viz. ,GT24,GT9,YC84/153,GT18,CP65/357 and F172 were grown under nitrogen-
free conditions in greenhouse. The endophytic nitrogen fixing bacteria was inoculated to sugarcane plants during seed-
ling stage. And the chlorophyll content, photosynthetic rate( Pn) ,intercellular COz concentration(Ci) , stomatal con-

ductance(Gs) , transpiration rate( Tr) y maximum quantum yield of PSII(Fv/Fm)and actual photochemical efficiency of
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PSII(gPSIIR) were measured in +1 leaves of sugarcane during elongating stage. The results showed that the nitro-

gen fixing bacteria increased the chlorophyll content, Pn,Gs and Tr in the leaves of all the six sugarcane varieties.

The chlorophyll fluorescence parameters such as Fv/Fm ratio was regulated in certain degree under dark adaptation,

but ¢PSIIR was significantly enhanced in plants inoculated with the bacteria. The results suggested high utilization

efficiency of nitrogen fixed by the endophytic bacterium.

Key words: sugarcane; biological nitrogen fixation; photosynthesis; chlorophyll fluorescence
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Table 1 Effect of nitrogen fixing bacteria on Chl. a content of sugarcane

H/H14/6)
AP Treatment

Chl a &8 (mg/FW) ML H(%) Chl a §&H (mg/FW) AL B (%) Chl.a & (mg/FW) X B

GT24(T) 1.2610.04 +5.00
GT24(CK) 1.2040. 08 —
GT9(T) 1.3240.01 +26.77
GT9(CK) 1.0410.06 —
YC84/153(T) 1.3440.00 +4.69
YC84/153(CK) 1.2840.05 —
GT18(T) 1.2140.01 +6.14
GT18(CK) '1.14-£0. 09 —
CP65/357(T) 1.33+0.01 +8.13
CP65/357(CK) 1.2340.01 —
F172(T) 1.3840.01 +6.98
F172(CK) 1.29:0.03 —

1.3340.03

1.3640.00

1.4940.00

1.33+0.01

1.41%0.01

1.47+40.02

CH/AQ/D H/HQ4/D
+20, 91 1.5140. 10 +65.93
1.1040.07 — 0.9140.10 —
+17.24 1.46+0.04 +33.94
1.16+0.03 — 1.09240.02 —
+4.93 1.9740. 04 +6. 49
1.4240.02 — 1.8540.03 —
+10. 83 1.50%0. 00 +2.74
1.20+0.02 — 1.46+0.01 —
+27.03 1.12%0.01 +3.70
1.11+£0.01 — 1.08+0.06 —
+8.09 }.84:|:0.07 +53.33
1.3610.01 — 1.2040.05 —
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Table 2 Effect of nitrogen fixing bacteria on Chl. b content of sugarcane

6 3 14 H June 14th

7H 2 B July 2th 7 H 24 B July 24th

AbF Treatment

ChlL b & (mg/FW) # 3B (%) Chl b % # (mg/FW) M X (2% Chl b & 8 (mg/FW) # L3 B ()

GT24(T) 0.43+0.02 +4. 88 0.4640.04 +43.75 0.44740.03 +62.96
GT24(CK) 0.41%0.02 — 0.3210.03 — 0.2740.02 —
GTI(D) 0.49%+0. 04 +58. 06 0.4340.02 +38.71 0.37+0.01 +37.04
GTI(CK) 0.31%0.02 — 0.31+0.01 — 0.27+0.01 —
YC84/153(T) 1 0.56+0.03 +5.66 0.5510.03 —6.78 0.53+0.02 +1.92
Y(C84/153(CK) 0.53£0.02 — 0.594:0. 00 — 0.52%0.01 —
GT18(D 0.41+0. 00 +10. 81 0.434:0.02 +19. 44 0.3640.00 -2.70
GT18(CK) 0.3740.07 — 0.36+0.01 — 0.3740.00 —
CP65/357(T) 0.5040.01 +13. 64 0.4340.02 +43. 33 0.29%0.00 +3.57
CP65/357(CK) 0.44=£0.04 — 0.30%0.01 — 0.28+0.01 —
F172(T) 0.5340.00 +3.92 0.4840.02 +9.09 0.5240.02 +85.71
F172(CK) 0.51%0.06 — 0.4440.02 — 0.28240.09 —
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