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Effect of NH, * to NO, ~ ratio (NH, * /NO, ~ ) on biological
characteristics of rice with different nitrogen use efficiency
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Abstract: As the rice plant is increasingly cultivated in the soil intermittently irrigated or even in aerobic soil in which nitrate nutri-
tion of rice is more important than ever before, there are many evidences of enhanced effect by nitrate (NO,~) on rice crop al-
though it prefers the ammonium (NH, *) nutrition to nitrate. Solution culture experiment were carried out to study the effects of
different ratios of NH, */NO,~ (NH, */NO, ~ as 100/0, 75/25, 50/50 and 25/75) on the biological characteristics of eight gen-
otypes of rice with different nitrogen (N) efficiency at the seedling stage. The results obtained were as follows. Different rice gen-
otypes had different responses to NO; . Among the eight rice genotypes, the improvement of growth by NO, ™ to the rice genotypes
with higher N use efficiency was greater than that with lower N use efficiency. Furthermore, we compared the growth of Nanguang
(higher N efficiency) , Yunjing 38 (higher N efficiency) and ELIO (lower N efficiency) at the ratio of NH, */NO, = as 75/25
and 100/0. The tillers and photosynthetic rate in the leaves of Nanguang and Yunjing 38 were averagely increased by 35% and
24% , respectively, while those of ELIO had no significant difference, between the treatments of 75/25 and 100/0. It was not the
N content but the increased dry matter that partial replacement of NH, * by NO, = contributed to N accumulation in rice plants.
NO, ™ could improve the accumulation of dry matter in the roots of Nanguang and Yunjing 38 and increase the volume of roots of
Nanguang, Yunjing 38 and ELIO.
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FiF230% H,0, (EBUMK) T 30 min, 2, REHETEABRAMNETST, 7 5k
FH % pH 6.0 19 172 EFR/KAEFT (IRRD) W MEFRWw -, AT N 40 mg - L™, Hrp NH, "/
NO, “ 43324 100/0, 75/25, 50/50 F125/75, HEFEWH K| Ca®" | Mg, Na' B EEQRFEAAR , Horp
Fe H{Fe (EDTA-Na,) U8, JEINARERREN AR E WY Si0, 4 120 mg - L', L 7.0 pmol « L™
B R R AR IR, S T RS SRR NH, T F1 NO, ~ IR B T 14, A3 d ¥ 1 BRI,
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Table 1 The dry weight of different rice cultivars grown in the nutrient condition with different ratio of
NH, " to NO,~ (NH,*/NO, ")

VT Varieties T /g Dry weight per pot

100/0 75/25 50/50 25/75

F§Y% Nanguang 0.41 +0.01¢ 0.88 +0. 03" 0.78 +0. 02" 0.64 +0. 02°
7B 38 Yunjing 38 1.32 £0.03° 1.73 £0.03* 1.56 £0.04" 1.29 +0.02°
4007 1.04 £0. 02" 1.17 £0.02° 1.21 £0.02° 1.01 +0. 03"

BT 5 Yujing 7 1.28 +0. 02" 1.47 0. 02* 1.47 £0. 03" 1.34 +0. 04"
FEHL 4 5 Guidan 4 1.22 +0. 04" 1.25 +0.03" 1.37 +0. 03" 1.23 +0.01°
iz #H 7 Wuyunjing 7 1.15 £0.02% 1.20 0. 03* 1.18 £0.04° 1.10 0. 03"
AT 421 Qianyu 421 1.23 £0.03* 1.25 £0.02° 1.28 £0.02° 1.25 +0.03°
ELIO 1.30 +0. 04* 1.35 +0. 03" 1.36 +0. 02* 1.22 0. 02"

T PR 3 ANEEZHFIE, ARG TR E — R B E AR 0. 05 K B2 B,
Note: Each value is the average of three replicates. Different samll letters indicate the significant difference of same cultivar between different
treatments at 0. 05 level. The same as follows.
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Table 2 The N accumulation of different rice cultivars grown in the nutrient condition with different ratio of
NH, * to NO,~ (NH,*/NO, ")

A FEH/mg N accumulation per pot

AP Varieties

100/0 75/25 50/50 25/75
F§Y% Nanguang 13.9 +0. 174 34.0 +0.71% 27.3 £0.24> 22.7 +0. 65°
Zff 38 Yunjing 38 43.8 £0.87¢ 54.9 +0. 73" 51.4 x1.15" 49.1 1. 09"
4007 39.2+0.61" 42.8 +0. 54* 43.9 +0.70* 25.5 0. 12¢

BH T 5 Yujing 7 46.0 0. 60" 52.3 +1.03° 53.4 +1.79° 48.5 +1.92b
FEHL 4 5 Guidan 4 44.1 £0.50" 46.8 +1.57* 46.0 £0.52¢ 44.2 1. 11"
iz HH 7 Wuyunjing 7 42.5+1.18" 44.5 +1.37" 43.0 +0.95* 43.4 0. 20*
AT 421 Qianyu 421 49.9 £0.92° 51.3 +1.67° 52.5 +1.94° 50.2 0. 83°
ELIO 53.1 +0.96* 53.0 0. 52° 55.3 +0.43° 45.0 +0. 26"
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Fig. 1 Effect of enhanced NO, ~ on the photosynthetic rate Fig. 2 Effect of enhanced NO, ~ on the tillers of rice
in the leaves of rice
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Table 3 Effect of enhanced NO, ~ on the dry weight and N accumulation of root

i i NH. * /NO. - FH/g TR/ % AR/ mg PR em®
Cultivars 4 3 Dry weight per pot N content N accumulation per pot Volume

it Nanguang 100/0 0.09 +0. 02" 2.18 +0. 14" 1.96 0. 17" 1.44 +0.25"
75/25 0.18 £0. 02" 2.83 +0.22° 5.10 £0.31* 2.66 +0. 18*
i 38 Yunjing 38 100/0 0.19 =0. 01" 2.90 +0.24° 5.51 +0.22P 1.23 £0.33"
75/25 0.23 =0. 02* 2.96 0. 16* 6. 81 0. 29" 2.45 £0. 12°
ELIO 100/0 0.21 +0. 03" 2.87 +0.21° 6.03 +0.25* 1.78 £0. 12"
75/25 0.22 +0.01* 2.85 +0.19* 6.27 +0.23" 2.60 +0. 09"
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