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Table I Treatments of experiment

R =27 fh KB
Code Crop Cultivar Water management
ERI1 27 Zhonghan 27 B8] 8K HE 1% Intermission irrigation
ERIZ ik 181 Zhongxuan 181 ) 8K HE 8% Intermission irrigation
ERI3 # 733 Zhe 733 ) &K HE % Intermission irrigation
ERI4 Earily*?ice 1 9 4 3190 Zhong 9 you 3190 ) &K #E % Intermission irrigation
ERIS 4 3 %5 Zhongzu 3 [E] BREWE Intermission irrigation
ERL1 o 2 27 Zhonghan 27 HHHEE Common irrigation
ERL2 71 181 Zhongxuan 181 HHLHEE Common irrigation
SRC1 P55 L Liangyoupeijiu IR Controlled irrigation
gyoupel] g
SRC2 1kl 923 Wanxian 923 P HIEETE Controlled irrigation
g
SRC3 iz f 7 5 Wuyunjing 7 P HE T Controlled irrigation
yunjing g
SRC4 " RFEFH 14 5 Wuxiangjing 14 P BEE Controlled irrigation
gnng 9

Mid-season rice

SRCD Fif 6 £ Yangdao 6 FHIMERE Controlled irrigation
SRLI PR L Liangyoupeijiu i MAETE Common irrigation
SRLZ Wik 923 Wanxian 923 #HEBE Common irrigation
LRC A7 16 Nongxiang 16 IR Controlled irrigation
LRC2 @ikl 19 5 Ganwanxian 19 P HERE Controlled irrigation
LRG3 #1#r 1 %5 Zhongxiang 1 P HEE Controlled irrigation
LRCA Laﬂzﬁ;e HATHT L Molixinzhan 5B Controlled irrigation
LRCO [ 3027 Myou 5027 PEHIMEM Controlled irrigation
LRLL AF 16 Nongxiang 16 5 HUHEEE Common irrigation
LRLZ Al 19 5 Ganwanxian 19 PV Common irrigation
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Table 2 Soil water adjustment criteria of different irrigation models in paddy rice
A B 7y BERTIY 7y B PP AR e FLAAH T
Irrigation Returning Initial Late Jointing to Heading to Milky Yellow
model green tilling tilling booting flow ering stage ripening
800 1y + 3 10 604 ty -+ HE i 80%0py L aEM SOV R M TO% By + Bt
g K~ 20 14 K B~ I MEKE~20 FEKE~20  FEKE~20
[EEEM 10~20mm KZE mm KZE R mm KZ mm /KJZ mm /K2 P
. N H HAR%ET
Intermission 10~20 mm Saturated water Saturated wat Saturated water Saturated water Saturated water Natural drvi
irrigation Water layer content of 80% aturated wa Oer content of 80%  content of 80%  content of 70%0 atural drying
i content of 60% . X X
soil ~ 20 mm . : . soil ~ 20 mm  soil ~ 20 mm  soil ~ 20 mm
soil ~dried field
water layer water layer water layer water layer
80%~100%fy 60% Ay 1 3 80%~100%fy  80%~100%py  70%~100%HYy
e + 3 4 A N& KR~ HERMEK  HEBEMEK  LEEAE
PR 1020 e EREREK RAKETE LREREK ERRREK LREAEK
_ &= H & = i H%%T
Controlled 10~20 mm .
ricati Water 1 Saturated water Saturated water Saturated water Saturated water Saturated water Natural drying
frrigahon aler fayer content of 80%  content of 60  content of 80%  content of 80%  content of 70%%
~100% soil soil~dried field  ~100% soil ~100% soil ~100% soil
6020 iy + 1
10~ 60 SR & e 10~ 60 10~ 60 10~ 60
A 10~60 mm K2 5 mm K FIE K E A~ . mm 7K . mm 7K o mm 7K "
Common 10~60 mm = H = = = AT
L 10 ~ 60 mm Saturated water 10 ~ 60 mm 10 ~ 60 mm 10 ~ 60 mm Natural drying
irrigation Water layer o
Water layer content of 60%  Water layer Water layer Water layer

soil ~dried field

1 ORI ELE 2 RS 3 iE TKE TR S B2 B : Q75 BEE ML L3R 0 SR A RIE K S E e

Note: DThe two continuous figures in the table mean appropriate water bottom limit —appropriate water top limit - @Field drying based on soil

conditions, weather conditions and figure of growth in the late tilling stage-
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Table 3 Effect of different treatments on the growth of rice
B RIS = w . ZENT R 7
ﬁxiﬁfﬁ ﬁ?{t P SRR n;k}:. ?ﬁii . Pt
Kb FE Effective Spikelet Plant X Seed setting 1000 grain .
. No- of spikelet R Yield
T reatment Panicle number length length lant rate weight (k /h 2)
(IO'I/hmZ) (em) (em) per plan (%) (9) grim
SRC1 228h 24. 64 117.5n 1634 90.9a 25.2a 8513a
SRL1 253a 23.4a 124. 24 154} 88.9a 25.0a 8659,
SRC2 266h 21.3a 109. 3p 1114 91.0a 27.6a 74164
SRL2 293a 20. 1a 114. 3, 106} 88. 1a 27.5a 75254
LRC1 264h 24. 15 108. 0p 107a 90. 0a 26.4a 67124
LRL1 2904 22.Th 113.04 101p 87.1a 26.3a 67104
LRC2 278h 26.4a 88.7h 1164 82.2a 24.9a 66004
LRL2 309a 24.Th 92.8a 110p 78.8a 24.84 66424

I AR FRERRAE 0. 05 K EER B3, TR,

Note: The different letters are significantly different at P<<0.05, and the same below -
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2.2. 1 FgA R R B K
ZFTOKRE M PG Fh, 25870 %5 18 H A5 e A1 K
AR, PR REY (R 4), LUK
anfirbk 181 fE 7 ML T & (ERL2) 09 5 571

kg/hm”: 5 Fhiy 4 A FLR8 5 K 0 EF B E SRR
BRI A, 7E35 7K 1020 A I 10 IR, 7 B[R e AR
mi A 22 5. Hodrs o 82 27 WXt B (ERL2) 3 7
6.7%, PRk 5 944 kg/hm”, HB =A KRG SR
Bk 16.3%~27.8%

1 HAEHTRRAERMOES =&

Table 4 Grain yield of different rice cultivations under water —saving condition

PR g CF am L s Wl ARG

b3 Panicle No-of eiting 1(>00fgrain Yield ~ Yield Incremental cost
Treatment number spikelet rate weight (kg /hm? ) lncreo;nent prof| ll(;blllly ben(?f it
(10/hm?) per plant (%) (9) (%) (%) ratio

ERIL 311 120 67.2 23.7 59444 6.7 47.1 0.484
ERI2 253 136 62.9 25.9 5605ah 0.6 21.4 0.40p
ERI3 186 123 67.1 26.2 40224 —27.8 —99.1 0.00e
ERI4 231 151 58.9 22.4 4602¢ —17.4 —54.9 0.15d
ERI5 286 132 49.0 25.2 4662¢ —16.3 —50.4 0.16d
ERL1 328 114 67.1 23.7 59464 6.7 28.5 0.40p
ERL2 264 131 62.2 25.9 5571ab 0 0 0.31¢
SRC1 228 163 90.9 25.2 8513ah 13.1 46.9 0.99b
SRC2 266 111 91.0 27.6 7416¢ —1.4 8.8 0.73¢
SRC3 281 155 90.2 23.0 90364 20.1 65.0 1.11a
SRC4 276 102 93.7 27.4 7228¢ —3.9 2.2 0.69%d
SRC5 248 115 85.8 29.0 7096¢ —5.7 —2.3 0.66cd
SRLL 253 154 88.9 25.0 8659b 15.1 39.4 0. 86h
SRLZ2 293 106 88.1 27.5 7525he 0 0 0.62d
LRC1 264 107 90.0 26. 4 67124 1.0 15.8 0.66q
LRC2 278 116 82.2 24.9 66004 —0.6 10.9 0.63a
LRC3 290 146 70.1 22.9 6797a 2.3 19.5 0.68,
LRC4 270 142 81.9 18.8 5903} —11.1 —19.4 0.46hc
LRCS 205 150 76.0 23.5 5492¢ —17.3 —37.3 0. 36he
LRLL 290 101 87. 26.3 6710a 1.0 2.9 0.54b
LRLZ 309 110 78.8 24.8 6642a 0 0 0.53h
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HARR KM R R — AR, A0
KR KRB A 5% URETRAR . R P
TG RS 45 29 F K 43 Bl 1026,28%0,26%6 (3% 5),
SEAK S AP AR R K A 77 R T o B SRR
FFRHE 733 9 4 3190 Jo R4 3 5 b, K
TR 5 R RS R RS R T ML
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kg/m” ;s ARG LATRAZHE 7 5 fe i KA A 7 20 i R
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Table © Water productivity of different rice cultivars
o kL ekl Wl gt et st
Treatment Irrigation water Water consumption Yield efficiency (WUE) efficiency (WUE)

(m*/hm”) (m*/hm”) (kg/hm") (kg/m®) (kg/m")
ERIL 2306h 5745p 5944, 1.035 2.58a
ERI2 2306h 5745p 5605ah 0.98a 2.43a
ERI3 2306h 5745p 4022¢ 0.70¢ 1.744
ERI4 2306h 5745p 4602h 0.80p 2.00be
ERIS 2306h 5745p 4662h 0.81p 2.02p
ERL1 2817, 6395a 59464 0.93ab 2.11p
ERL2 2817, 6395a 5571ab 0.87h 1.98¢
SRC1 6223h 9359p 8513ah 0.91a 1.37,
SRC2 6223p 9359p 7416¢ 0.79 1.19h
SRC3 6223 93591, 90364 0.97a 1.454
SRC4 6223h 9359p 7228¢ 0.77b 1.16h
SRC5 6223h 9359 7096¢ 0.76ph 1.14p
SRLL 102844 130424 8659ab 0. 66he 0.84¢
SRL2 102844 130424 7525he 0.58 0.73¢
LRC1 4853h 6538h 67124 1.03a 1.38a
LRC2 4853} 6538h 6600a 1.01a 1. 36ah
LRC3 4853} 6538h 6797a 1.04a 1.40a
LRC4 4853h 6538h 5903h 0.90p 1.22hc
LRCS 4853h 6538h 5492¢ 0.84h 1.13¢
LRL1 7333a 8848a 67104 0.76¢ 0.91d
LRiZ 1233y 881i8a 66424 0.75¢ 0.91d
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Table 6  Effect of different treatments on grain quality in rice

HEK A Foks ERRE o EAE P BOEE  RRE HEEHEMESE EAESE
Abrg Brown Milled Head rice o / Chalky < Alkali — Gel Amylose Protein
K . Length N Chalkiness R R
Treatment rice rice rate idih grain rate ( %) Spreadlng consistency content content
(%) (%) (%) . (%) value  (mm) (%) (%)
SRC1 81.77a 75.464 57.76a 2.87a 32.741 4.02h 5.96a 69.58a 21.80a 9.96a
SRL1 81.64, 74.104 54.20h 2.90a 35.00a 4.30a 6.07a 66.60a 21.60a 10.10a
SRC2 78.52a 73.15a 71.47, 3.36a 3.72h 0.37h 6.99a 54.773 15.944 8.5%
SRL2 71.404 71.80a 68.54h 3.37a 3.98a 0.40a 7.00a 52.00a 15.70a 8.70a
LRC1 79.53a 73.98a 71.50a 3.36a 2.92a 0.47a 7.11a 64.914 15. 344 9.57a
LRL1 78.40a 73.62a 68.57h 3.40a 3.124 0.50a 7.22a 60. 114 15.20a 9.80a
LRC2 81.82, 71.73a 62.50a 3.26a Oa Oa 7.07a 98.38a 20.184 8. 444
LRL2 80.69a 70.38a 58.81h 3.29 Oa Oa 7.08a 95.00a 20.064 8.45a
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Effects of fertilizer application operation on physiology and yield of
maize in Karts Mountainous Areas

LU Yingang: YUAN Hongwei: LIU Junxia; CUI Bao-wei
(Agricultural College, Guizhou University, Guiyang, Guizhouw 550025, China)

Abstract . Taking PZH—15 as the material, based on the prerequisites of NP K with identical matching,
designing different fertilizer consumption, the feritilizer operation of maize in Karts area has studied and analyzed
the impact on physiological characteristic and output of every fertilizer treatment. The result shows: in 0~360
kg/hm2 fertilizer can improve the plant height. dry matter accumulation of maize: nitrogen accumulation, root
vigor, leaf nitrate reeducates activity, chlorophyll content and yield: meanwhile the leaves " nitrate reeducates
activity » dry matter accumulation and the final output of wheat, root activity and other indicators were signifi-
cantly correlated; Cultivating under the same conditions and dropping the fertilizer amount from 360 kg/hm2 to
315 kg/hmz, the dry matter accumulation will be increased: the roots vigor and leaf nitrate reeducates activity
will be strengthened but the yield are not obviously different in the same treatment - In this experimental condi-
tion applying 236 kg/hm2 potassium fertilizer, 158 kg/hm2 phosphorus, 315 kg/hm2 nitrogen and deeply ap-
plying top-dress in the ear period is the optimized handling in the total nutrient supply and coordinating distribu-
tion periods-

Keywords: fertilizer application; Karts mountainous areas; maize; physiological basis; yield
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Water utilization efficiency, yield and quality of rice under condition of
water-saving in the seasonal dry hilly regions of Jiangxi Province

1,2 .2 2
ZHAO Yan-wen ", XIAO Xin"s» HU Feng
(1. State Key Laboratory of Hydrology-W ater Resources and Hydraulic Engineering
Y Y Y 9y v 9 9
Hohai University, Nanjing, Jiangsu 210098; 2. College of Resources and Environmental Sciences,

Nanjing Agricultural University, Nanjing, Jiangsu 210095, China)

Abstract ; The biological characteristics of introducing rice cultivars under condition of water-saving and ef-
fects of water-saving irrigation on rice growth and grain quality were studied by using 12 introduced rice cultivar
and 3 local rice cultivar as material in the seasonal dry hilly regions of southern China- The results showed the
early rice; mid-season rice and late rice was under the condition of 10%, 28%, and 26% water-saving respec-
tively » the introduced early rice cultivar Zhanghan 27, mid-season rice cultivar Liangyoupeijiu and Wuyunjing 7
late rice cultivar Nongxiang 16 and Zhongxiang 1 has higher economic benefit and ecological benefit. and has a
bright prospect of extension in the region- The effective panicle number and plant length in water-saving irriga-
tion was lower than that in common irrigation, but the spikelet length, No- of spikelet per plant, seed setting
rate and 1000-grain weight in watersaving was higher than that in common irrigation- Among which effects of
water~saving irrigation on the effective panicle number, plant length and No- of spikelet per plant had notable
discrepancy in some rice cultivars- Compared with the common irrigation, the brown rice rate, milled rice rate:
head rice rate; gel consistency: amylose content and alkali-spreading value was increased, but length/ width,
chalky grain rate and chalkines was decreased. Therefore the rice grain quality could be improved in water-sav-
ing irrigation-

Keywords: rice; water saving irrigation; WUE; yield: quality



