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Table 1 Design of regulated deficit irrigation experiment of potato covered by straw without tillage

LLE: 3 REH EOR:: R R =% 2
Treatment Budding Seeding Tuber initiation period Maturing
Y1 %
Light degree 65 55 65 65
Y2 BE
Light degree 65 65 55 65
YIEE
Severe degree 65 45 65 65
Y4 EHE
Severe degree 65 65 45 65
CKI !ﬁﬁ#}ﬁﬂ)ﬂ’ﬂﬁ 65 65 65 65
Full imigation of coverage
CK2 WA T4 M B3t ]
Full irrigation of conventional cultivation 65 65 65 65
B RPEBENELEENBELRARS TR(SHRBFAROESE) .
Note: The data in the table is the lower limit of soil water (its in the field moi pacity) .
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Table 2 Average water composition, yield and water use

efficiency of potato under different \reatments

s R PR KSR
Treatment Water consumption Yield WUE
(m’/hm?) (kg/hm?) (kg/m’)
CK1 4725 34300a, A 7.26bc, AB
Y 4575 33900a, A 7.41a,A
cK2 5400 32765b,B 6.07¢,D
Y, 4500 32810b,B 7.29b,AB
Ys 4275 30560¢,C 7.15¢d,BC
Y, 4350 30865¢,C 7.10d,C

E:ARANEFRBERERREE(P<0.05) FAAKXEFHFHER
ERBEBEE(P<0.01),

Note: Within each line, values followed by different small letters mean
significant difference at P <0.05, while capital letters mean significant dif-
ference at P <0.01.
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Fig.1 Evaporation comparison of full irrigation of straw coverage( CK1) with full irrigation of conventional cultivation(CK2)
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Table 3 Dry matter, starch, vitamin C content of potato

under different treatments
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Treatment Dry matter Starch Vitamin C content
(%) (%) (mg/100g BE3)

Y1 22.41a,A 15.44a,A 14.56a,A

Y2 21.66ab, AB 14.70abe, ABC 12.88b,B

Y3 20.68bc,B 13.73¢,C 10.55¢,C

Y4 20.26¢,B 14.29bc, ABC 10.08¢,C

CK1 21.69ab, AB 15.20ab, AB 12.32b,B

CK2 20.91bc, B 13.97¢,BC 10.64¢,C

EHEEHRREREFRGHEERLRERE.
Note: Data are measured in the lab. of the College of Food Science of
Gansu Agricultural University.
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Study on regulated deficit irrigation technology for potato
covered by straw without tillage

ZHUANG Jian-yuan', CHENG Zi-yong' " , HAN Hui-sheng’, XIE Rui', DONG Zhen-tang®, YUAN Pei-hai’
(1. College of Engineering, Gansu Agricultural University , Lanzhou, Gansu 730070;
2. Administration of Hongshuihe River, Minle, Gansu 734503, China; 3. Department of
Engineering and Architecture , Jiug Vocational and Technical College, Jiuquan, Gansu 735000, China)

Abstract: A field experiment was conducted in Hongshuihe River irrigation district in Minle of Gansu in 2008 ~
2009 to study regulated deficit irrigation technology for potato covered by straw without tillage. The results showed that
the yield of straw-covered potato with light water deficit in the seedling stage has no significant decrease compared to that
with full irrigation, while the water use efficiency (WUE), dry matter, starch and vitamin C content of straw-covered
potato with light water deficit are different from those under other treatments and all the values of these items reach the
maximum as 7.41 kg/m’, 22.41%, 15.44% and 14.56 mg/100g fresh potato, respectively. At the same time, the
yield and other indexes of straw-covered potato under full irrigation treatment are superior to those under full irrigation in
soil ridge treatment of conventional cultivation. All these show that regulated deficit irrigation technology can improve
more effectively crop WUE and ameliorate tuber quality and increase yield, and light water deficit in seedling stage is the
best period and extent of deficit.

Keywords: potato; regulated deficit irrigation; straw coverage; water use efficiency; quality
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Effects of water deficit irrigation at different growth stages
and nitrogen nutrition on the growth of maize

XING Ying-ying, ZHANG Fu-cang”™ , WANG Xiu-kang
( Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas of Ministry of Education ,
Northwest A & F University, Yangling 712100, China)

Abstract: To investigate the effects of water deficit irrigation at different growth stages and nitrogen nutrition on the
growth of summer maize, a pot experiment was conducted, including five soil moisture treatments(high soil moisture at
the whole growth stages, water deficit at seedling stage, water deficit at jointing stage, water deficit at filling stage, and
water deficit at maturing stage)and 4 nitrogen fertilization rates ( 0, 0.1, 0.3, and 0.5 g/kg soil )that were referred to
as NO, N1, N2, and N3 in tumn. The results showed that soil water deficit at different growth stages had different inhibi-
tion effect on maize growth with different nitrogen fertilization levels. The effect of soil water deficit on shoots was more
apparent than root and increased root/shoot ratio (RSR). Water deficit at seedling stage could affect plant height, leaf
area and dry matter accumulation, while a compensation effect was apparent after rewatering. Water deficit at jointing
stage could obviously affect plant height, leaf area and dry matter accumulation, but had no compensation effect after re-
watering. Water deficit at filling stage could not obviously affect plant height but had obvious effects on leaf area and dry
matter of plant. Water deficit at maturing stage did not have obvious effect on plant growth. Nitrogen fertilizer had certain
influence on the maize growth and the accumulation of dry matter, and 0.1 g/kg soil rate had the best effect on the
growth of maize plant under the test soil fertility condition. At jointing stage and filling stage, water and nitrogen interac-
tion had a highly significant influence on shoot dry matter and root dry matter, and had respectively significant and highly
significant effect on RSR, while it had no significant effects on various indicators, at seedling or maturing stage

Keywords: maize; water deficit; nitrogen fertilization rate; growth; root/shoot ratio (RSR); dry matter



