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Regulatory Effects of Photoperiod on High
Nitrogen Tolerance in Ensilage Corn
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Abstract; Under the conditions of 16 h light/8 h dark,13 h light/11 h dark and 10 h light/14 h dark,the au-
thors studied the effects of photoperiod on agronomic traits and photosynthetic characteristics of ensilage
corn ‘Huanong 17,at different nitrogen levels of N, (75 kg/hm?),N, (225 kg/hm?),N; (375 kg/hm?). The
capacity of tolerating high nitrogen stress was analyzed. The results showed that: (1) the root length,root
surface area and root volume were increased by 113.19%,45. 73% and 97. 71% , respectively, under 16 h
light,compared with 10 h light. The contents of chlorophyll and net photosynthesis rate of leaves were
higher by 97.90% and 60. 24 % under 16 h light. The leaf number under 16 h light was twelve more than
that under 10 h light,with extremely significant difference. While photoperiod did not influence plant tiller
number significantly. (2) Root diameter was decreased gradually with the extension of photoperiod. ‘ Hua-
nong 1’ ensilage corn displayed the biological characteristics of resisting high nitrogen stress under 16 h
light,and the indexes of root morphology and some agronomic traits were improved with increasing of ni-
trogen level, but the traits indexes declined gradually with the increasing of nitrogen level under 10 h light.
(3) As the photoperiod extended gradually,aboveground biomass also increased significantly. Therefore, the

authors believed that long photoperiod promoted the growth and development of photoperiod sensitive corn
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‘Huanong 17 ,and also enhanced the adaptation ability of it to high nitrogen.

Key words: corn;root length;photoperiod;nitrogen
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Table 1 Root morphology indexes in different light lengths and nitrogen levels at harvest stage
Ab 3 iiSN AR 2 7 R AR R WER
Treatment Root length/cm Root surface area/cm? Root volume/cm?® Root diameter/mm
L1 Nzs 129 841.84107. 1c 22 083.5413. 5¢ 571.1411. 4c 0.430 640.017 8i
L16 Nags 135 194. 54104. 6ab 24 596. 5424, 6bc 583.0+12.5b 0.432 540.032 3h
L1 Ns7s 141 449.14+29.7a 25977.34+11.5a 606. 24 20. 5a 0. 440 440. 005 2g
Li3Nzs 99 874.34140. 1d 17 791.7+26. 2f 429.9410. 8ef 0.463 140.051 8f
LisNags 97 897.44120. 2ef 19 588. 7+31. 3e 439.7+13. 8e 0.467 84+0.072 4e
L13Ns7s 94 799.54+120. 9f 20 687.2417. 2de 458.14+21. 1d 0.472 540.033 2d
L1oNzs 65 993. 64100. 5g 15 880. 34 30. 8i 274.84+3. 3i 0.479 240.017 1c
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Nz R7n 16 h GBI AL .75 kg/hm® FR KA B AR HE s T A .

Note:Data in the table is the mean of three replicates with standard error, the different normal letters in same column indicate significant

difference among treatments at 0. 05 level (DMRT). Li5N7;5 indicates 16 hours photoperiod and 75 kg/hm? nitrogen level,and so on. The same as

below.
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Fig. 1 The number of tiller between different nitrogen Fig. 2 The biomass of aboveground between different
levels and light lengths at harvest stage nitrogen levels and light lengths at harvest stage
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Table 2 Agronomic character indexes of plants at harvest stage
JGEL) = ML 4 L TTEA
Treatment Plant height/cm Stem diameter/cm No. of leaves Leaf area/cm?

L1 N7s 383.50+2. 86a 2.16240. 053¢ 25.257+0. 28¢ 11 244.44+8.01c
L6 Nazs 384.1542.55a 2.32640.032b 27.7540. 36b 16 688.2+2.66b
L6 Nszs 385.65+2. 40a 2.4824+0.018a 31.5040.58a 25 569.6+1.12a
L13Nzs 254.104+0.51b 1.912+0. 361e 19.50+0. 15e 8 288.141. 31f
L13Nazs 250.6340. 76¢ 2.04440.054d 23.2540.32¢ 13 181.2410.02d
Li3Nszs 246.63+0.88d 2.166=+0.063c 20.257+0. 26d 11 006. 141. 35¢
LioNzs 245,02+1.32d 1.378+0.077h 13.540. 66¢g 4 105.941. 44i
L10 Nags 236.35+1. 39 1.536+0.069g 18.75+0. 36e 7 489.8+1.32g
L1oNszs 228.90+1.63f 1.966+0. 046f 16.5+0. 521 5 096.2+3.65h
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