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Study of water regulation on tomato yield and economic benefit

evaluation by drip irrigation under film

WANG Zhong-peng, CHENG Zi-yong, ZHANG Rui, ZHANG Xiao-xia, XU Bin, HUANG Ying
( Engineering College , Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: Research on drip irrigation about different irrigation quota for growth and yield of tomato, analyzes the

full irrigation and different water stress on the dynamic changes of soil moisture, and discussed tomatoes nutrition growth .

yield \WUE and economic benefits at different water treatments and irrigation methods. The results showed that: (1) The

water amplitude are differents in different layers of different water treatments on mulch drip irrigation, severe stress ampli-

tude maximum, full irrigation less than it 4% ~ 5% for each time; (2) the trends is consistency about soil moisture and

the height of tomato, the impact was not obvious on stem diameter, the plant height,stem diameter large than severe

stress were 44.7% and 18.5% , tomato exhibited different growth compensation after each stress irrigation treatment;
(3) The WUE . yield and economic benefits respectively were 26.64 kg*m™> .75 349 kg*hm 2,49 747 yuan-hm~? after

full water drip irrigation treatment, higher than furrow irrigation were 37.1% .3.8% and 3.7% .

Keywords: tomato; drip irrigation under film; water regulation; water use efficiency; economic benefit; yield
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Table 1  Experimental design for Tomato under film drip irrigation

KT % K LB/ %
Qb (o5 H R KR % ) (AT HRFERER %)
Treatment Lower limit of irrigation Trrigation upper limit
(Field moisture rate) (Field moisture rate)
F1 80 100
F2 70 100
F3 60 100
F4 50 100
CK 80 100
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Fig.1  Dynamics of soil moisture in 0 ~ 100 cm soil
by drip irrigation under film
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Fig.2  Dynamic changes of soil moisture in each

layer under full irrigation
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Fig.3 Dynamic changes of soil moisture in each layer

f=}

under severe water stress condition
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Table 2 Plant heights and stem diameters with each treatment during seedling stage and full fruit periods

¥R Stem length/cm ZXM Plant diameter/cm

AbFR G5

Treatment 20 d 40 d 60 d 80 d 20 d 40 d 60 d 80 d
Fi 30.23aA 50.82aA 93.46aA 167.7aA 0.537abA 0.748aA 0.916¢B 1.382aA
1) 30.46abA 46.38abAB  87.24abAB  156.8aA 0.543aA 0.736aA 0.968aA 1.462aA
3 28.45cB 43.62bcAB  80.36bB 121.4bB 0.512bA 0.740aA 0.936bB 1.432aA
4 29.36hcAB  39.26hB 67.58¢C 92.8¢C 0.516bA 0.632bB 0.836dC 1.126bB
CK 29.42abcAB  46.86abAB  94.21aA 163.2aA 0.523abA 0.735aA 0.925bcB 1.398aA

3 : 28 Duncan 856, K VNG FEERHIZIR 1971 5% 2251 W E KV 13 3, % 4.
Notes: The capital and small letters indicate significant difference at 1% and 5% levels by duncan test, respectively, and hereinafter in Table 3 and Table 4.
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Table 3 Growth rates of height with each treatment after

irrigation during seedling and full fruit periods

—He HE R e % 3 —
b E g HISIHE K R BRI IE
Seedling stage Full fruit period
Treatment L A
after irrigation after irrigation
F1 1.64b 1.12ab
F2 2.48a 1.38a
F3 2.36a 1.26a
F4 2.03ab 0.93b
CK 1.62b 1.08ab

em=d ™o AT ULTEE K G 5 7K 43 oih 3 A B 2 30
TSR EE Mz AR KR . FE T AR B e,
MA WA BRRE K Z S5, F2 A F3 B4R K R 9R
b F1K, (H TG 2 3 PE 25 5, P A0 B G A= K 3R B
/N5 F2.F3 Z TR A 22 S, A L ) A

ARKBEIIRABRE, Y EAERKIN T e 25 b
KRS E gk, ERMET G,
A A U E B A AR O
2.3 FEHKSFBERE

Fe A= it FEAK i K A B FHRCR I3k 4
N AT LUE W BEE 7K 53 38 i I =, S I
R R e %, F1 A B S F4 AE B2 (A
RS TEUE R A 7 R AR K R B RE i RE n,
HAWAF LA S, He Bl 5 2 y = 32. 876«
- 18504, e 5E B BN 0.99, A WAFHIAHE KR

Bl 7K 53 Joln6 2 BE A N B, 7K 43 A 77 s 3R B
A FEAR, (HME K A P ROR AT & X 22
B2 7K A3 Tl R BE A N SR AR R T AT AR HEK
FEHIRIR T 2 Ky, RIEKTEFE R R, R
TEUE (F1) 5983 (CK) A EL , 5T 35 3 ) 7= i iy, (2
AR T 40.6% , IK A3 P 8CR FIVE /K A
PRI H YT 5 Y 58.85% 1 74.87% o

x4 BRTESKSFARE

Table 4  Yields and water use efficiencies of Tomato

e P K FeoKiE IKATHE RO TR A7k
7 Yield Irrigation quantity Water consumption Water production efficiency Trrigation water productivity
Treatment s 3 3 _3 _3
/(kg+hm™?) /m /m /(kgrm™?) /(kg'm™?)

F1 75349a 2211 2829 26.64 34.1

F2 69236ab 2007 2711 25.54 34.5

F3 61202ab 1650 2418 25.31 37.1

F4 55019b 1191 2233 24.63 46.2

CK 72464a 3720 4322 16.77 19.5
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Table 5 Tomato production incomes and costs
[HETES RS kB kL 2% BAEA BIA HlA
b Commodity Defective Charge for Fertilizer Equipment Gross Net
Treatment fruit fruit water cost investment income income
/(kg'hm_z) /(kg'hm'z) /(I hm~?) /(I +hm~?) /(JG+hm~?) /(JG+hm~?) /(JG+hm~?)

F1 61690 13660 442 3000 3000 56189 49747

2 55810 13430 401 3000 3000 51363 44962

F3 47720 13480 330 3000 3000 42518 36188

F4 40760 14260 238 3000 3000 39738 33500
CK 58860 13600 744 5250 0 53888 47894
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