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Table 1 Treatments description

Qb3 Treatments

PAEN 15 Description
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The land was ploughed three times and smoothed twice during the period from harvest of previous crop to freez-
ing: and then potato was sowed in 10~20 cm soil layer-

BRSO G B, 2007 424 7 3 HAF V228, 2R 58 30 em» 458 70 em» 28755 15 em, 22 B HHBE VN
AR SRR DR 3,
No tillage after the harvest of previous crop, 70 cm-wide ditches and 14 cm-high ridges. with the bottom width
of 30 cm, were made on April 3, 2007, with the ditches being mulched with stubble and ridges with plastic film»
and then potato was sowed on surface in the ditches-

BB G B, 2007 424 H 3 H A2 28, 2R 58 30 em» 458 70 em» 228755 15 em, 22 L 0B N
FAEFTS 5 om EKIBFI DR E,

No tillage after the harvest of previous crop, 70 cm-wide ditches and 14 cm-high ridges. with the bottom width
of 30 cm, were made on April 3, 2007, with the ditches being mulched with stubble and ridges with plastic film
and then potato was sowed in 9 cm layer in the ditches-

HIEBOR G k. 2007 45 4 B 3 B AFVAE2E. ZZHI 95 70 cm- Y 98 30 cm. 225 15 em . 22 FR B FEFF. 2R S
E,

No tillage after the harvest of previous crop, 70 cm-wide ditches and 14 cm-high ridges. with the bottom width
of 30 cm, were made on April 3, 2007, with the ditches being mulched with stubble and ridges with plastic film
and then potato was sowed on surface on the ridges-
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No tillage after the harvest of previous crop, the land was mulched with stubble and potato was sowed on sur-
face-
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BLIEREAT SRR D E
No tillage after the harvest of previous crop. 70 em-wide ditches and 14 em-high ridges. with the bottom width
of 30 em» were made on April 3, 2007, with the ditches being mulched with stubble, and then potato was sowed
on surface in the ditches-
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Fig-2 Soil water storage distribution with depth
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Fig-3  Soil water of potato at major stage under different treatments
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Fig-4  Soil temperature and accumulated temperature distribution with depth
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Table 2 Potato yield of different treatments

fbs & ﬁ%}‘: EP%E N R iﬁ%jﬁ Hﬁ#}éfﬁ
Treatments Emergence Big tuber Middle tuber Small tuber Green tuber Potato weight Yelld‘
rate (%) rate (%0) rate (%0) rate (%0) rate (%0) per plant (kg) (kg/hm®)
FSS 87.09A 14.97a 26.74a 58.30a 8.92, 0.795a 27468.3A
PDSSH 84.27A 14.024 16.29, 69.69, 6.71ab 0.821, 25811.3AB
DSS 83.48AB 12. 444 19.114 68.454 8.49ah 0.827, 24767.1ABC
PDSS 81.69AB 14.054 12.274 73.68a 8.23ab 0.8164 23419.2BC
T 72.07B 20.25, 24. 14, 55.61a 1.62h 0.767a 21121.9¢CD
RSS 60.56¢ 18.634 21.45, 59.92, 10. 084 0.8284 18733.1p

HE K250 g L oL 50250 g AN L50 g D5 ARRNG SRR 25 B B (P0. 05) RIS SRR 2 50 . ( P0.01),
Note: Big tuber: more than 250 g> middle tuber: 50~250 g> small tuber: less than 50 gs Different lowercase letters mean significant difference

at P<<0.05, different capital letters mean high significant at P=<<0.01.
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rows in the dry land- The results showed that the techniques which integrated film covering, evaporation sup-
pression, runoff catching on ridge surface and rainwater enrichment together increased remarkably field rainfall
storage, utilizing rate and corn water use efficiency - Compared with the conventional film mulching cultivation
(half flat mulching before sowing): whole film mulching on double ridges in autumn and early spring increased
soil water storage below lm layer by 90.2 mm and 31.7 mm respectively- Meanwhile, the techniques led the
highest field rainfall use rate up to 7. 2% with an average of 70.0%, corn water use efficiency up to 37.80
kg/(mm -hmz) with an average of 33.00 kg/(mm °hm2)7 which broke the bottleneck of autumn crops like
maize being not sowed and emerged due to spring drought in loess plateau arid area, and increased yield signifi-
cantly with an average of 8374.5 kg/hm2 by 37. 1%, and made a key breakthrough for highly efficient rainwa-
ter utilizing techniques in dry land- As a great innovative technology in dryland farming, it had great develop-
ment prospects by providing technical support not only for Gansu. but also for similar areas at home and abroad -

Key words : dryland farming; whole plasticfilm mulching on double ridges: planting in furrows; research

and application
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Different conservation tillage related with soil water, soil temperature
and yield of potato in rainfed farming system

ZHAO Tian-wu, HUANG Gaobao » XUAN Chun—xiang, XIE Jun-hong, LIAN Hongbin
(College of Agronomy, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract: A field test was conducted in the western Loess Plateau, and the treatments including conven-
tional tillage(T ), surface seeding in the stubble mulched ditch with plastic film mulched ridge(PDSS ) shallow
seeding in the stubble mulched ditch with plastic film mulched ridge (PDSSH), surface seeding on ridge with
stubble (RSS), surface seeding in flatten culture with stubble(FSS) and surface seeding in the stubble mulched
ditch without plastic film mulched ridge(DSS) - Through analysis of soil water, soil temperature in different lay-
ers and yield of potato, the results showed that no-tillage with stubble retention could increase water storage in 0
~80 cm soil layer: especially in 0~~30 em soil layer in poor raining years: Notillage with stubble retention
could decrease accumulated soil temperature (=0°C) as compared with conventional tillage; and also decreased
the daily temperature of the layer of potato development at 14?00 in sunny days- The temperature of FSS was
27°C~29°C, PDSSH was 21°C~28.5C, and they were lower than T. The temperature of T was 27°C~
32°C,, therefore; it reduced the harm to potato development- The rate of seedling and yield of no-tillage treat-
ment was higher than T except RSS- The yield of FSS was the best: reaching 27 468.3 kg/hm2 and increasing
by 30. 05% compared with T -

Key words : potato; conservation tillage; surface seeding; no-tillage with stubble retention; loess plateau



