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Discussion on the reform strategy of cropping system based on water
utilization in water-shortage areas of Hebei Province

HU Lifeng' , ZHANG Jizong®, ZHANG Lifeng’
(1. Faculty of Agriculture, Forestry and Medicine, The Open University of China, Beijing 100039, China;
2. College of Agronomy, Agricultural University of Hebei, Baoding, Hebei 071001, China)

Abstract; Due to the scarcity of water resources and the serious overload of farmland production in Hebei
Province, the essence and significance of rotation and fallow cropping in water-shortage areas were discussed in this
paper. The reformed principles of simplified cropping system characterized by rainfed farming and rotation with vari-
ous crops and fallow were put forward. Considering with the characteristics of regional resources and the national de-
mand, it was analyzed that the water-suitable cropping system and technical strategies in water-shortage areas of
Hebei Province, including reducing wheat production to save irrigation water by transforming winter wheat-summer
corn double cropping into spring corn—winter wheat-summer corn pattern, laying the field fallow during the winter
and spring seasons; developing rainfed farming by covering with film and straw to harvest rain water and controlling
soil water loss, exploring water saving irrigation technology; ensuring stable yields by selecting the water-suitable
crops, such as cotton, peanut, soybean, and rapeseed with infinite flowering habit, coordinating safe seedling for-
mation technology ; increasing economic benefits by replacing manpower production with mechanization and intelli-
gence; achieving equivalent or effective substitution for high water consumption production by producing high-
quality agricultural products, entertainment and environmental products.

Keywords: fallow; rotation; cropping system; rainfed farming; field mulching; water harvesting and saving

technique ; crop type; water-shortage areas of Hebei Province
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TN Al =R 8 P N S I A
BT XAl 0 PR A A S AR AR
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VERIA 77 e TR DX S T < AR U7 (e A T
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Table 1 The comparisons on water resources, cultivated land,

grain yield and population in Hebei Province

KBEB L PHBER RE

[ =A
U NE "

i H . .
Total of water Cultivated ~ Grain .
Item . Population
resources land yield
WL A E Y %
The percentage of 0.5 4.8 5.6 5.4

Hebei Province in China

TR B P ELOIARSE 2017) K T EIGETHESE 2018)
Note: Data in the table are from China Agriculture Yearbook 2017
and China Statistical Yearbook 2018.
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Fig.1 The progress way of agricultural production in
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Table 2 Expected production effects of cropping system with spring corn—winter wheat-summer corn

YEY) Crop SR AR Key technology FI/K 5957K Effect on water use 7o hE Yield Jo Quality
. Hu T B WM E TR
g Field mulch WD EEAK Overproduction of summer corn e 5
k({zzé’ KAEFW R Reduce water consumption 8 VR SR High quality
’ Cultivars with long growth period Yield reduction compared with double cropping
L — ‘ .
KNG Early sowing and harvest Red —lﬁ:ﬂ“@*é " A dﬁ‘ﬂ;:ﬂ&mj%fj it P
. o N . - educe water consumption voiding dry and hot air to . L
Winter wheat ﬁﬁﬁﬁlﬂgmuuﬁ] for early mature increase production High quality
Quality special cultivars
FARIgE FHREK WS = N5
HEX Early sowing and late harvest Harvest and use precipitation Late harvest and yield increase High quality
Summer corn o o i W FRFE K TR T

High density cultivars for feeding Reduce water consumption during feeding Forage maize Feeding
®3 ARBELEEBAEREKE FFERKSFARE
Table 3 Water consumption, yield and WUE of forage maize under different plastic film covering treatments
Rk A7 HHETT Tillage
Annual Koy 5 - Hb 7 A XLZE 7 o + o
precipitation Water and yield Film mulching cultivation Film mulching cultivation Film mulching cultivation il
. Open field
type on ground on double ridges under ground
g =
_ERRKE /mm 309.8 309.8 309.8 309.8
Precipitation during growth period
2 =
Ak R /mm , 267.0 265.6 281.6 298.0
2016 Water consumption during growth period
N =N . -2
(EAEE) R/ (ke - hn™) 12584.5 12791.2 8462.9 7648.5
2016 Yield
Wet ye | FH 2k 3% . -2, -1
(Wet year) R FURIRCE/ (kg - hm™ - ™) 47.15 48.25 30.15 257
Water use efficiency
i
ZHK/mm 222.7 232.1 477 -
More water supply
2 E=N
EFARARR 222.4 222.4 222.4 222.4
Precipitation during growth period
2 E=N
A FIFEACR/mon . 200.2 201.3 203.1 213.1
2017 Water consumption during growth period
=t =N . -2
(i 745) YL (kg - ™) 9031.4 9734.4 11006.2 6424.8
2017 Biological yield
Dr : SNF| FH 2 2% . -2, -1
(Dry year) KSR/ (kg - bm ™2 - o) 45.1 48.4 54.2 30.2
Water use efficiency
(i
ZHOK/mm 98.9 1210 161.3 -

More water supply
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W ELIHSEAT P T 65.7% , A H 2 Mo AL S il
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332 MRIERARGE RSGIMREFHRK WHES
YRR BRI A P AR e v, I R85 S
FEFIE LIIE I 52 A iU, BRI /K Bsf ] 55 550 1 5
WEAR SR B AFEAURCRAL, BRIk, 4 ek A
PR 7 R T4

X FSRAE ) B A PEY, B B
I B R S R R R R RO R R
AR 2012 4 ([ K & 373.4 mm) {56 3R B, 7R3
o v ) TG - A L, RS R B AR R AN K B 100 ml BT
PRI 43R B i , B e /K i 50 ml fH 30, 5%
RAMKEIE B R REHE 5 58.34% , SCIH: i W5
#h7K 100~150 ml - #57  BEARFIKEERHAR = 5 5
68.78% ~81.82% Wi~ it 17 69.27% ~81.82%(# 5)
333 Wi REGFHALTAE S

(D) FEmAer= b=, MEgEsRA ™
R LA OO i H TR E B A
[ PRIAEE BT g (1), 1 H AR AU A 7E s — Ak {b
T FAOFE R R ) — R AL, 72 R AIK
SEFIX., S HE DX I T B I TR A 34 B 4
Az AR A KT AR AE L S A T JEURHEY , LA
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*4 MIEESTRBEFALTE
Table 4 Comparison of yield of differentoil varieties on

chestnut soil field in Bashang plateau

WAk A 477 Yield increasing/%
b (H-H) 7 S » g
o Harvest  Average yield BeRH BOLRR
Variety period  /(kg + hm™) More than More than
(m=d) “Dahuang” flax
AT 7 Tk
il 62T o 2058 65.7 403
Huayouza 62” rape
CRBETHARE e s 1242 -
Dahuang” rape
TEJFR Flax 09-05 1467 -

£S5 BAFRSIREMKBRMHREGHNERRAETERREL

Table 5  Growth traits, yield and quality of transplanted sugarbeet with water supply treatments

H YRR Seedling character

AR/ (ml = bR — . : He g GV v W
Water supplement ﬁk(ﬂj$ BRI HQ[H—EB:{ Biological yield Economic yield S d*ﬁ?%_ v Sugar yield
/(ml - plant™) Survival Leaves per  Leaf area pzer / (kg + hm™2) / (kg - hm™2) ugar content/ % /(kg - hm™?)

rate/ % plant plant/cm

400 95.83 8.4 407.63 59281.57 45116.16 19.94 8996.16
350 93.75 8.1 464.08 56996.21 44050.50 19.91 8770.46
300 93.75 10.2 407.42 61445.71 43622.48 19.22 8384.24
250 95.83 9.2 387.13 62218.43 46142.67 19.52 9007.05
200 95.83 7.0 343.76 57594.70 43362.37 20.34 8819.91
150 93.75 8.7 327.54 57670.45 43061.87 20.66 8896.58
100 100.00 8.1 313.94 62858.59 46390.15 20.60 9556.37
50 79.17 6.7 145.49 46641.41 33907.83 20.30 6883.29
0 50.00 6.3 86.68 37155.30 25513.89 20.60 5255.86
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