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T AL E ST E3.3% ~4.2% 2.9% ~6.0% 4.4% ~33.7% F123.8% ~44.3% ; H 4%
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38.9% .10.3% ~28.5% #120.3% ~29.7% ; LA E LI e THNES MEAERNET
WEGEH AR LR MEAEH BN, MEYOER &R RKF AR QPR FE
FAEMEEEEANAERTE MTARRAEREN . REABFESAEAEN RN
BSANAEEABEELEFTEHN9.99 t - hm™, 4t 7 6 A B H 299 kg - hm ;0 F 8 &
RE G 3 N R AR U 2 7 5 e BB R 275.68 kg - hm™ At BBy =B 9.97 t - hm™. H b, &
THENBRABET ,IRFEEG KA FRARBINELR BT LXHRATARNE S
N
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Response of yield, quality and nitrogen use efficiency to nitrogen fertilizer from mechanical
transplanting super japonica rice. WEI Hai-yan, WANG Ya-jiang, MENG Tian-yao, GE Meng-
jie, ZHANG Hong-cheng, DAI Qi-gen, HUO Zhong-yang, XU Ke ( Jiangsu Province Key Labora-
tory of Crop Genetics and Physiolog, College of Agriculture, Yangzhou University/ Ministry of Agricul-
ture Innovation Center of Rice Cultivation Technology in Yangtze River Valley, Yangzhou 225009,
Jiangsu, China). -Chin. J. Appl. Ecol. , 2014 | 25(2) . 488-496.

Abstract; Five super japonica rice cultivars were grown by mechanical transplanting in field and
seven N treatments with total N application rate of 0, 150, 187.5, 225, 262.5, 300 and 337.5
kg - hm™ respectively were adopted to study the effects of N rate on rice yield, quality and N use
efficiency. The differences between N requirement for obtaining the highest yield and for achieving
the best economic benefit were compared. With the increase of N fertilizer rate, the yields of five
super japonica rice cultivars increased firstly and then descended, achieving the highest yield at the
N level of 300 kg + hm™ ranging from 10.33-10.60 kg + hm™. Yield increase mainly attributed to
the large number of spikelet, for the total spikelet number of each rice cultivar reached the maxi-
mum value at the 300 kg + hm™ N level. With the increase of N application, the rates of brown
rice, milled rice, head milled rice and the protein content of the five super japonica rice cultivars
were all increased, and the rates of brown rice, milled rice, head milled rice and the protein con-
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tent were higher at 337.5 kg + hm™ N level than at O kg + hm™ N level by 3.3% -4.2% , 2.9% -
6.0% ,4.4% -33.7% and 23.8% —44.3% , respectively. While the amylose content, gel consis-
tency and taste value of the five rice cultivars were all decreased, and the amylose content, gel con-
sistency and taste value were lower at 337.5 kg « hm™ N level than at 0 kg + hm™ N level by
12.4% -38.9% , 10.3% -28.5% and 20.3% -29. 7% , respectively. The chalkiness increased
firstly and then decreased while the change of chalky rate varied with the cultivars. With the in-
crease of N application, the N use efficiency, agronomic N use efficiency and physiological N use
efficiency decreased while the N uptake of grain increased significantly. If the cost of N fertilizer
was taken into account, the N fertilizer amount to obtain the optimal economic benefits would be
275.68 kg - hm™ with the corresponding yield of 9.97 t - hm™. Therefore, in the existing super
rice production, classified management of N fertilizer would be required to meet differentiated de-
mands of high yield, good quality, high efficiency, low N fertilizer input and so on.

Key words: mechanical transplanting; super japonica rice; yield; quality; N use efficiency.
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H6 HEH. #IFEEH28.5 T77¢ - hm™>(11.7 cm
x30. 0 em) , B J5 HEATHMEE LR DIARIERE X 3 B Y
RO FALE 5 0 SLEENE - Rt =6 : 4, AR 2>
SR 4 i 8] 2 i 50% 5 43 DA B R 5 A
FAL B I 2 P,0, 150 kg - hm™, K,0 150
kg « hm ™. A A BRRS 40 R R 35 5K S

13,1 77 AR 2 s g/ X 43 3] Bl L
BEHL 20 7 AR BLAFE AR , 1050 A AL
(ELAT 10 K2 DAL 55 52450 1 R R M AT R ) g 7
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Table 1 Grain yield and its components of super japonica rice under different N levels

v A it ZUKF T BRRERLEL AL RS T BHUSES

Cultivar N level Number of Grains per Total amount Seed-setting 1000-grain Yield (t - hm™)

(kg - hm™) panicles panicle of spikelet rate mass 2010 2011
(x10* + hm™?) (x10* - hm™) (%) (g)

PR 44 0 193.77d 116. 86¢ 22643.58f 93.8a 27.08a 5.40e 5.51f

Nanjing 44 150 278.99¢ 126.33be 35245.29e 92.8b 26.63ab 8.62d 8.52e
187.5 290. 57be 131.25abe 38137.92d 92. 1be 26.47b 9.11¢ 9.06d
225 297.31b 134.76ab 40066. 18¢ 92.4b 26.29bc 9.26¢ 9.44c¢
262.5 307.63ab 138.36ab 42563.46b 91.3cd 25.97cd 9.71b 9.83b
300 315.37a 141.98a 44775.24a 91.0d 25.79de 10.30a 10.33a
337.5 296.81b 143.62a 42626.13b 89.3e 25.40e 9.48hbc 9.38cd

THE1 5 0 199.22d 111.98b 22307. 10e 93.7a 28.32a 5.64e 5.64f

Ningjing 1 150 288.35¢ 121.90ab 35150. 40d 92.9a 27.96a 8.76d 8.89%¢
187.5 309.50b 125.36ab 38799.51¢ 91.8b 27.46b 9.36¢ 9.49d
225 315.21ab 130. 86a 41249.53b 91.4bc 27.36b 10.01b 10. 00bc
262.5 323.76ab 132.68a 42957.07ab 90. 8bc 27.13be 10. 15ab 10.20b
300 330.03a 135.32a 44659. 06a 90.5¢ 26.75¢d 10.45a 10.52a
337.5 316.09ab 136.26a 43072.05ab 88.4d 26.54d 9.77b 9.75¢cd

R 15 0 197.79%¢ 113.36b 22421.78f 94. 6a 28.68a 5.69e 5.80f

Wujing 15 150 272.92d 125.39ab 34222.01e 94.3a 28.35ab 8.89d 8.83e
187.5 280.71cd 129.98a 36488.07d 94. 1ab 28.27b 9.33¢ 9.49d
225 289.90bc 131.74a 38190.93¢ 93. 8abc 28.19be 9.70b 9.81lcd
262.5 301.98ab 134.38a 40581.27ab 93.3bed 28.12bc 10.07b 10.22b
300 310.94a 135.18a 42033.70a 93. 1cd 28.08bc 10.61a 10.57a
337.5 296.97ab 133.81a 39736.99bc 92.4d 27.84c¢ 9.89b 9.84c¢

THI3 5 0 196.94e 116. 10b 22864. 151 93.7a 26.03a 5.26e 5.36f

Ningjing 3 150 272.49d 133.83a 36467.45¢e 93.0ab 26.00a 8.68d 8.57e
187.5 284.83cd 136.97a 39012.43d 92.7bc 25.84a 8.94d 9.07d
225 296.31bc 138. 80a 41127.11¢ 92.5be 25.76a 9.46¢ 9.56¢
262.5 309. 00ab 140.92a 43545.17b 91.9cd 25.37b 9.99b 10.09b
300 324.44a 143.71a 46626. 82a 91.4d 25.32b 10.48a 10.55a
337.5 297.83bc 143.48a 42733.37b 90.4e 25.22b 9.48¢ 9.40c¢

ki 4038 0 197.22d 115.26¢ 22732.42f 94.3a 27.65a 5.53f 5.63f

Yangjing 4038 150 277.59¢ 125.03be 34708. 46e 94. 1a 27.26ab 8.78e 8.68¢
187.5 295.80b 130. 61ab 38636.08d 93. 6ab 27.12be 9.30d 9.42d
225 301.25ab 134.40ab 40487.90¢ 93.1b 26.99bc 9.72¢ 9.85¢
262.5 311.51ab 136. 06ab 42383.56b 92.8bc 26.78cd 10. 16b 10.29b
300 315.49a 140.24a 44244 .58a 92.2¢ 26.46de 10.58a 10. 60a
337.5 301.25ab 141.38a 42589.70b 90.4d 26. 19¢ 9.69¢ 9.66¢d

ARIRIVNE R R 24 55 .3 (P<0. 05) Different small letters meant significant difference at 0. 05 level. T[] The same below.
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2.1 ARFRANEAKTE T EGORERS I = 1 S R R

Wi I P I, 5 o o A e 114 7 e 1
SEIEINJE T B, 76 300 kg - hm 2 Jiti & S 0F F 345
B 3510.33 ~10.60 t - hm ™, B E T HAB A
JEALER. % 337.5 kg - hm P EIE MR, KRG &
F T, HE I 262. 5 kg - hm™ i & Ab 2E K
3.7% ~6.9% ,5 225.0 kg - hm™ Jifi A AL BTG B &
25T A FNEACOE T4 A 2477 i 25 55 2
Hodr 78 1 5 B 15 FZHE 4038 7= G Il 5 25
S, SR T MR 44 FUTORE 3 5. 2010
AR5 2011 AR E A AU AR LR e DR DA
2011 AFEEEA T4 HT.

AN AN ACE B 25 = A B R R i, B
T FURE Bt 201 FH 2 1 15 I e B s R B 7€ 300
kg « hm i /&0 F e £,337.5 kg - hm ™ &L &

R FRE, H 337.5 kg - hm2 BB ST 19 2040 T8
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AR 337, 5 kg - hm 2 BNE &R 1R
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BEAAMABA S5 A BT H R85 7= 80
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5.5226) x10° —4. 57x—M. ARG J5 2 AT SR A & 5 Uk
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FTESRE 705, (T IR ZLZ5 A ARG 3508 |, B8 s R K SR ARG
KR [R B, (o 78 e BB P 14 T, B A48 1 1) o K
5N AENEAAL ,337.5 kg » hm ™A &M TS
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E
s
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Fig.1 Relationships between yield and N application rate of
super japonica rice.

# % P<0.01.
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AR SN R K R EE 5 3.3% ~4.2% ,LIT
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Fig.2 Brown rice, milled rice and head milled rice rates of su-
per japonica rice under different N levels.

1. M4 44 Nanjing 44 ; .78 15 Ningjing 1; M. 7kE3 = Ningjing 3;
V. 3788 4038 Yangjing 4038 ; V.5 15 Wujing 15. “F[& The same be-

low.
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Fig.3 Chalky rate and chalkiness of super japonica rice under
different N levels.
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Fig.4 Protein content, amylose content, gel consistency and taste value of super japonica rice under different N levels.
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Table 2 Nitrogen absorption and utilization characteristics
of super japonica rice under different N levels

sl MUK FIEW Ak FUEAEM PR R
Cultivar N level Gl ES G ES F % N uptake
(kg - hm™?)  Nitrogen Nitrogen Nitrogen of grain

recovery  agronomic  physiological (kg + kg™!)
efficiency  efficiency  efficiency

(%) (kg-kg") (kg-ke™)

PRl 44 0 - - - 0.0190f
Nanjing 44 150 46.1a 20.07a 43.52a  0.0205
187.5 44.8h 18.91b  42.17b  0.0209de
225 43.2¢ 17.48¢ 40.44c  0.0215cd
262.5 42.6c 16.44d 38.58d  0.0221he
300 41.9d 16.06d 38.37d  0.0224b
337.5 38.3e 11.47¢ 29.94e  0.0250a
TH1S 0 - - - 0.0186e
Ningjing 1 150 49.0a 21.65a 44202 0.0201d
187.5 47.5h 20.51b  43.24ab  0.0204cd
225 45.6¢ 19.35¢ 42.47b  0.0208¢
262.5 43.7d 17.39d 39.79¢  0.0215b
300 42. 4e 16.27e 38.364  0.0221b
337.5 38.5( 12.191 31.67e  0.024la
R 15 0 - - - 0.0180e
Wujing 15 150 49.2a 20.21a 41.13a  0.0202d
187.5 48.5ab  19.72a 40.64a  0.0206d
225 47.8b 17.85h 37.38b  0.0216¢
262.5 45.9¢ 16. 86¢ 36.73bc  0.0220hc
300 44.3d 15.93d 35.93¢  0.0224b
337.5 40. 6e 12.00e 29.57d  0.0245a
TH3 5 0 - - - 0.0185¢
Ningjing 3 150 47.2a 21.38a 45.26a  0.0198d
187.5 46.5a 19.77b  42.54b  0.0205cd
225 45.0b 18. 66¢ 41.43¢  0.0210bc
262.5 4441 18.03cd  40.64cd  0.0214b
300 43 1c 17.30d  40.19d  0.0216b
337.5 39.9d 11.97e 30.00e  0.0249a
Pkt 4038 0 - - - 0.0176d
Yangjing 4038 150 46.3a 20.36a 44.02a  0.01%c
187.5 46.0a 20.22a 43.97a  0.0197c
225 43.2h 18.77b  43.49a  0.0199hc
262.5 41.1c 17.75¢ 43.17a  0.0201he
300 40.1d 16.584  41.31b  0.0207b
337.5 36. 6e 11.93e 32.57¢  0.0231a

A AR R ARAF R KA T A IR . 2
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AT R AR T R e i U, AR R L K 7. 8%
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