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Effect of Panicle Fertilizer Application Rate on Morphological, Ecological
Characteristics, and Organ Temperature of Rice

YAN Chuan, DING Yan-Feng, WANG Qiang-Sheng, LI Gang-Hua, LIU Zheng-Hui, MIAO Xiao-Jian,
ZHENG Yong-Mei, WEI Guang-Bin, and WANG Shao-Hua"

(Key Laboratory of Crop Growth Regulation, Ministry of Agriculture / High-Tech Key Laboratory of Information Agriculture of Jiangsu Province,
Nanjing Agricultural University, Nanjing 210095, Jiangsu, China)

Abstract: Using two japonica and indica rice cultivars with three panicle fertilizer application rate treatments and a control, dif-
ferent populations of rice were constructed, and the effect of panicle fertilizer application rate (PFAR) on morphological, ecologi-
cal characteristics and organ temperature of rice were studied. The results showed that PFAR had a significant effect on length of
panicle, panicle camber, length of leaf and leaf angle. It was also observed that air temperature, humidity, light intensity and con-
tent of CO,were also affected by different PFAR treatments, medium PFAR was proved to be best for microclimate within rice
population. Besides, there were felicitous leaf area index, length of second leaf, photosynthetic rate, transpiration and lower can-
opy temperature at medium PFAR. The temperature of plant organs was significantly affected by PFAR, the more the PFAR, the
lower the temperature of panicle and leaf. The organ temperature was significantly different at the 0.05 level between medium
PFAR and lower PFAR, control treatments, while not significantly between medium PFAR and higher PFAR. This study clearly
showed that appropriate agronomic practices, such as PFAR, have a significant effect on the temperature of plant organs and cano-
py, and also enhance the resistance to heat stress.
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Fig. 1 Infrared image of canopy in different panicle fertilizer treatments

1
Table 1 Effect of different panicle fertilizer application rates on canopy structure

Cultivar Treatment Panicles per hill Leaf area index Plant height (cm)
2401 NO 6.5¢C 3.73¢c 918¢c
N1 10.0b 5.89 b 103.4b
N2 112a 6.28 b 106.8 ab
N3 12.0a 7.92a 109.3a
I 107 NO 8.0c 5.22¢c 110.2 b
I you 107 N1 9.0 be 6.94b 117.7 ab
N2 9.6 b 7.29b 1223 a
N3 11.0a 8.44 a 125.0a
, 0.05 NO N1 N2 N3 (NO, ;
NO<N1<N2<N3)

Values followed by a different letter within a column for the same cultivar are significantly different at 0.05 probability level. NO, N1, N2, and
N3 were panicle fertilizer application rate treatment (NO: control treatment; panicle fertilizer application rate order was NO<N1<N2<N3).
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Table 2 Effect of different panicle fertilizer application rates on grain yield in 2006 and 2007

/

Year/Cultivar Treatment -(Tfoeir:rlﬁlzi Splé(:r:?éfeper Seed-szeot/zl)ng rate wggh%r?g'? (k;Ir?rlr?’z)
2006

2401 NO 159.64 ¢ 158.6 b 93.1a 27.35a 6136 d
N1 246.56 b 161.0b 914b 27.12 a 8873 ¢c
N2 274.54 a 169.4 a 90.4 bc 26.36 b 9942 a
N3 293.34 a 160.5b 88.5¢ 26.20 b 9302 b

1 107 NO 197.30d 1985¢ 84.4a 27.50 a 8552 d

11 'you 107 N1 219.50 ¢ 253.3a 79.4b 24.71b 9344 ¢
N2 234.65b 270.7 a 78.7b 26.52 ab 11798 a
N3 269.56 a 228.6 b 74.1c 25.40 b 10434 b

2007

2401 NO 166.02 ¢ 174.0b 955a 26.07 b 6860 d
N1 254.44 b 1756 b 89.2b 26.94 a 8983 ¢
N2 286.58 a 188.4 a 89.0b 26.06 b 11538 a
N3 307.86 a 172.3b 88.3b 25.02¢c 9596 b

1 107 NO 203.50 ¢ 2039c 80.0 a 2550 a 6594 d

I 'you 107 N1 231.40 b 276.9 a 79.4a 23.63 b 8232¢
N2 246.31b 283.1a 775b 25.40 a 10224 a
N3 281.54 a 2404 b 74.5¢ 24.24 b 9002 b

, 0.05 NO, N1, N2 N3 (NO, ;
NO<N1<N2<N3)

Values followed by a different letter within a column for the same cultivar are significantly different at 0.05 probability level. NO, N1, N2, and
N3 were panicle fertilizer application rate treatment (NO, control treatment; panicle fertilizer application rate order was NO<KN1<N2<N3).
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Table 3 Effect of different panicle fertilizer application rates on morphological characteristics
Panicle Flag leaf 2 Thesecond leaf
Cultivar Treat.

LP (cm) PC () LL (cm) LBA (°) LDA (°) LL (cm) LBA (°) LDA (°)

2401 NO 178¢c 13.2¢ 20.3b 11.8c 12.0c 345¢ 136¢ l44c
N1 19.3ab 170b 25.8a 150b 16.0b 38.8b 170b 17.0 bc
N2 200a 18.8b 275a 16.0b 17.2b 40.8a 18.7 ab 19.0ab

N3 18.3 bc 2l4a 28.1a 18.6a 212a 40.1 ab 204 a 2l.7a

I 107 NO 276¢c 88.4c 42.3d 16.0c 342c 54.6¢c 19.2¢ 37.2¢

11 you 107 N1 29.2b 99.2b 50.1c 19.0b 57.8b 64.4b 21.2bc 61.2b

N2 31.0a 101.4b 55.8b 20.6 ab 62.6 b 734a 224 ab 71.2b

N3 28.8 bc 1116a 61.6a 22.8a 78.8a 70.8a 238a 8l4a

, 0.05 NO N1 N2 N3 (No,
NO<N1<N2<N3)

Values followed by a different letter within a column for the same cultivar are significantly different at 0.05 probability level. LP:
length of panicle; PC: panicle camber; LL: length of leaf; LBA: leaf basic angle; LDA: leaf drooping angle. NO, N1, N2, and N3 were panicle
fertilizer application rate treatment (NO, control treatment; panicle fertilizer application rate order was NO<SN1<N2<N3).

Table 4 Effect of different panicle fertilizer application rates on photosynthesis of leaf

4

Flag leaf 2 The second leaf 3 Thethird leaf
Cultivar Treat.
PRmolm?s?) TR@molm?s™ PR@umolm?s® TR umolm?s™® PR@umolm?s®) TR (umolm?s™
2401 NO 239c 13.7b 220b 12.2c¢c 115¢ 10.1c
N1 26.4b 149 ab 23.3ab 13.5bc 13.8b 114b
N2 279 ab 15.1ab 23.8ab 144 ab 155ab 13.2a
N3 29.1a 16.0a 248a 15.3a 16.1a 13.3a
I 107 NO 26.2¢c 149c 20.3¢ 13.1b 109c 10.1c
youl07 N 29.0b 16.4b 23.7b 152a 12.0be 121b
N2 30.3ab 17.1ab 25.1ab 16.4a 13.3ab 13.9ab
N3 3l6a 17.7a 26.1a 16.8a 142a 14.4a
, 0.05 NO N1 N2 N3 (NO, ;
NO<N1<N2<N3)

Values followed by a different letter within a column for the same cultivar are significantly different at 0.05 probability level. PR:
photosynthetic rate; TR: transpiration rate. NO, N1, N2, and N3 were panicle fertilizer application rate treatment (NO, control treatment;

panicle fertilizer application rate order was NO<N1<N2<N3).
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Table 5 Effects of panicle fertilizer application rates on the microclimate in rice population
CO,

Cultivar Treatment Temé::oecr;iture Relatlv(eo/?)umldlty I(;?r:];|lrr]r:€2r]zlt1))/ CC)(;(I:;):Ic;n;Irit)lon
2401 NO 326a 59.7a 496.3 a 3719a
N1 315b 68.8 b 374.7 b 366.1b
N2 30.1c 724D 334.3¢c 364.8b
N3 29.2¢ 8l.7c 217.7d 358.1c
I 107 NO 313a 64.0 a 129.0a 367.8a
Iyou 107 N1 30.1b 727D 65.6 b 361.8b
N2 289¢c 76.0 b 53.7b 360.6 b
N3 28.1c 83.7¢ 294¢c 3549c

, 0.05 NO N1 N2 N3 (NO, ;

NO<N1<N2<N3)

Values followed by a different letter within a column for the same cultivar are significantly different at 0.05 probability level. NO, N1, N2, and
N3 were panicle fertilizer application rate treatment (NO, control treatment; panicle fertilizer application rate order was NO<KN1<N2<N3).

6 -
Table 6 Effects of panicle fertilizer application rate on temperature difference between air and panicle, leaf of rice

- Temperature difference between air and organ of rice (C)

Cultivar Treatment Panicle Flag leaf 2 The second leaf 3 The third leaf
2401 NO 3.10c 347¢c 3.51c 3.65¢
N1 353b 3.75b 3.89b 4.06 b
N2 3.87ab 3.88ab 4.14 ab 4.20 ab
N3 4.15a 419a 437a 445a
I 107 NO 2.14c 230c 28lc 3.19¢
11 you 107 N1 2.58Db 2.80Db 3.40b 3.75Db
N2 2.77 ab 32la 3.80a 4.00 ab
N3 2.98a 3.36a 3.96a 421a
, 0.05 NO N1 N2 N3 (NoO,
NO<N1<N2<N3)

Values followed by a different letter within a column for the same cultivar are significantly different at 0.05 probability level. NO, N1, N2, and
N3 were panicle fertilizer application rate treatment (NO: control treatment; panicle fertilizer application rate order was NO<N1<N2<N3).
2.5
, NO N1 N2 N3,
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24~30°C (V1)
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