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Abstract: Partial root-zone drying (PRD) irrigation method was considered as a water-saving irrigation method which
could increase the water use efficiency for many crops. To compare the partial root-zone drying as an alternative to the
conventional irrigation method used in semi-arid potato producing areas in China and its impact on tuber yield and water use
efficiency, field trials were conducted in Gansu and in Inner Mongolia where water was the main constraint to potato production.
Due to different soil types and rainfalls, the yield of potatoes in two locations varied remarkably. However, the yield of PRD
using half amount of water as conventional irrigation was very close to the yields of the full conventional irrigation method in the
two locations. The results showed that water could be dramatically reduced in Inner Mongolia and Gansu without affecting the
tuber yields by proper irrigation management. Results also supported the fact that the use of plastic mulching and a variety
selected for drought-prone environments could increase the potato yield.
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Table 1 Water added to different treatments in two locations

Hohhot m®/ ha Lanzhou (m® / ha)
Irrigation treatment

Irrigation amount Rainfall Total Irrigation amount Rainfall Total
Cio 4168.6 1490 5658.6 4444 4 680 5124.4
Cso 2084.3 1490 3574.3 22222 680 2902.2
PRDs, 2084.3 1490 3574.3 22222 680 2902.2
PRDys 1042.2 1490 2532.2 1111.1 680 1791.1

RF 0 1490 1490 0 680 680

1.3 2 tFW /hm?

Table 2 Effect of mulch, variety, and irrigation

treatments on average potato yields

WUE WUE =
ke / hm? / 3/ hm? Treatment Hohhot Lanzhou
g/ hm m’ / hm
Mulch without 26.84 a 11.99 b
Odyssey Green Light — Red Light™ with 2846a 1523 a
10, 20, 30, 50 cm ° 8  Jizhangshu 8 2275b  24.68a
30d 12 h | Variety Atlantic 29345 7.03c
1 Kexin 1 30.85 a 9.13 b
S
459 30, Cio 3291 a 15.67 a
¢ oe Co 2854h 1693 a
14 Irrigation PRDs, 30.00 ab 1574 a
SAS PRDys 24.85 ¢ 11.75 b
RCBD Duncan RF 2095¢  797c
o
° Note: Different letters after a yield value indicate significance of
2 treatment difference; the same below.
2.1 Cioo PRDs,
2 o RF Cos
C]O() RF o ~
o (e}
211 2.1.2
2, °
) g 30%. 8 3
1 ° 1 °
1 o o PRD»s

Coo PRDs, . Cso RF 47% o Cion Cso



-8 26 1 2012

3517
'E 1 - 8  Jizhangshu 8
§ 30 =] Atlantic
L: 25 1 o 1 Kexin 1
= 201
=t
=157

10 1

5 -

0 4 v v v v

Cio Csp PRDs, PRDs RF

1

Figure 1 Yield response of different varieties to irrigation treatments — Lanzhou
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3. Table 3 Effect of mulch, variety, and irrigation treatments
) RF on water use efficiency in Hohhot and Lanzhou
4.12 t / hm?
Cl()() — 628 t / hm? 1/3 Cm Treatment Hohhot Lanzhou
0.93 kg / m?, Cso PRDs _— without 121 a 124 a
PRDos o PRD,s with 127 a 141 b
Cioo PRDsy, T
002  0.04 . 8  Jizhangshu 8 1.00 ¢ 239a
Variety Atlantic 1.49 a 0.74 b
3 | 1 Kexin 1 121 b 0.86 b
¢ Ci 093 ¢ 0.61 ¢
Csp 1.17 b 1.17 b
o Irrigation PRDs, 1.19 b 1.09 b
° PRDas 1.28 b 132 b
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Note: Soil water content at 10 ¢m (A), 20 ¢m (B), 30 em (C) and 50 ¢m (D) depth for different irrigation systems. Conventional irrigation s
Conventional 50 (####), Partial root—zone drying 50 (==#=), Partial root—zone drying 25 ( =%=) and Rain—fed ('***"). Field capacity and wilting point values

are represented as( === )and (*** ) , respectively.
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Figure 2 Soil water dynamic for different irrigation treatments in Hohhot
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