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Based on Fertigation

Wang Rui  Sun Quan
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Abstract; Fertigation technology is a combination of irrigation and fertilization which could effectively
improve water and fertilizer utilization ratio. It is widely used in the arid and semi-arid areas. In order to
explore the application effect and economic benefit of fertigation technology on wine grape, three
consecutive years study of “Cabernet Sauvignon” were carried out in Helan Mountain foothill of Ningxia.
By setting traditional water and fertilizer management as control ( CK), drip irrigation + conventional
fertilization management (DF) and fertigation technology ( FI) treatments, wine grape yield, quality,
cost and economic benefit were analyzed. Results showed that fertigation upfront investment was higher
than that of traditional water and fertilizer management, and production increase effect was poor, but the
quality and price were significantly improved and then the product price was significantly higher than that
of traditional planting mode, the irrigation and pesticide use were decreased significantly. Compared with
traditional water and fertilizer management, fertigation technology could save water expends by
1 853 yuan/hm’ and save labor costs 9 585 yuan/hm’, the average annual income reached 43 128 yuan/hm’
the ratio of output to input was as high as 2. 98. However, the traditional water and fertilizer management
annual income was —7 192 yuan/hm’, the ratio of output to input was only 0. 77. Traditional water and
fertilizer management had high cost and low output. Fertigation technology was low cost and high output,

which could solve the low grape quality, high labor and low economic benefits problems. By setting
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fertigation technology on grape wine in Helan Mountain vineyard, it could significantly improve wine

grape quality, save cost and increase benefit. It was suitable for widely using in arid and semi arid

regions.

Key words: fertigation; Helan Mountain foothill; wine grape; benefit analysis
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3032 h, HIRE 67% , /K & 180 ~200 mm,
TRAMESMET % A B 75, HFRIK B 5E
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x1 AW TIERNSHEEFKE
Tab.1 Soil bulk density and field capacity of

experiment site

IR/ em A/ (grem ™) FH 157K H2/ %
0~20 1.41 19. 54
20 ~40 1.46 17. 84
40 ~ 60 1.50 15. 34
60 ~ 80 1.51 15.27

5, B H/NX R BUA 180 m®, fZ4K R4S #E . ¥
TR K S TF I R, E R N TR it ie , et
HPRE BEIR A BRER AT 5 W + R UM IE it e
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L o

PR A 2 A T AR B E EIDLARA
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fro
1.4 HiEaiE

B4 K F Microsoft Excel #%{4:3F 47403, F]
SAS 8. 1 B AT Ge it o3, R AR 5 2 B AR 22 X
PR 7 e R i BT R AT S 3 A I, K
p<0.05(n=5),
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Tab.2 Irrigation and fertilization schedule

HEK 1/ (i +hm %)

it/ (kg-hm =2)

Rk CK DF FI CK DF FI
04 -20* 2250 750 750 450 450 75
05 -01 0 225 225 0 0 9000 "
05-20 1500 375 375 750 750 75
06 —01 0 300 300 0 0 0
06 —15 1500 300 300 450 450 75
06 —25 0 225 225 0 0 0
07 -02 0 300 300 0 0 90
07 -09 1500 375 375 0 0 0
07 -15 0 300 300 0 0 90
07 =22 1500 300 300 300 300 0
07 -29 0 300 300 0 0 105
08 —05 0 225 225 0 0 0
08 -10 1500 225 225 0 0 105
08 —15 0 150 150 0 0 0
08 —20 0 150 150 0 0 105
1010 1500 150 150 3000 3000 " 0
11-10" 2250 750 750 0 0 0

AT 13500 5400 5400 4950 4950 9720

T - S TP A AV IR BT 2K IS, b S TR A 2 M A K I 4
# HAEYAHUL, N3,

2 HRESH

2.1 AEAEXNERBEEFH =N
FH ¢ 3 A AL S0 K IR B KOK RAEBEA | iR
TG 7 2 Sokr B 2 v TR T AR AR — R Ab B A [H]
£3 FREAENERBESERAR 2NN
(2013—2015)

Tab.3 Effect of different treatments on grape weight
and yield during 2013—2015

PR bR Ay CK DF FI
2013 3.13° 2. 64" 2.27¢
. 2014 2.92° 2.48° 2.26°
AL g 2015 3.33¢ 2.88" 2.56°
EYE 30130 2.67" 2.36°
2013 144.56° 125. 34" 101. 33¢
— 2014 139.53° 119. 46" 95. 82°
2015 153.24° 136. 40" 98.99°¢
X 145.78° 127.07° 98.71°¢
2013 5.35 x10*" 6.02 x10*" 7.57 x10*°
A RCR R 2014 5.12x10%¢ 5.72 x10*> 7.00 x10**
(Ff-hm~?) 2015 5.73 x10*° 6.17 x 10** 8.55 x 10**
SR 5. 41 x10*° 5.97 x10*" 7.71 x 10**
2013 7.73° 7.55% 7.67°
2014 7.15° 6. 83° 6.71°
PR/ s g gge 8.41° 8. 46*
SEXE 7.89° 7.59* 7.61°

T FIFVBUELS AR TR 2257 B3 (p <0.05) , Tl
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S ) TSR 480 20 ot SO ) DR AR 22, e v [ R
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85 0 I AT T A ARk G FSPfg T5 A RSG5
FJT i, P22 DA n] 5 1 1 1 40 RO 2 EL R 1 e TR
AT R AT IR . Fh 3R 4 TN, 2014 454 4 B K
FIEPEREDTE Y & A 2013 41 2015 4E 2Ry, /KA
— AR A A B TV [ - Y ik B 24.73% ,
B O R R 5 01 0 w0 B LN T =1 5 00 0
R 20.47% o KNE— A5 THE + 14 G E AL 21
BTl e = 2 N [ e 1 A (1 R 3
KB R 0. 69% , RIRAEGy 2 [0 22 5 R 8 3% . &
HINEREA FIFRTTHER L, 2 4 v (L Gk R4S
TREER FLF Y E AR T 30, 1M + LGt R
KE 40 Db, KR —1&4k 3 a AOBE IR LV (E N
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Tab.4 Effect of fertigation on wine grapes quality during 2013—2015

G A A BT s % I R R % WHIR H

2013 4F 2014 4F 2015 4F  FH(E 2013 4 20144 201545 EHMHE 2013 4F 2014 4F 2015 4F SRy
CK  20.24°  21.06° 20.11"°  20.47° 0.71° 0. 66* 0. 69* 0. 69° 28.51¢  31.91°  29.14>  29.85°
DF  23.50"  23.29"  24.44*  23.41" 0.59" 0. 56" 0. 58" 0.58" 39.83"  39.80"  42.14*  40.59"
FI 24.62%  25.07°  24.49*  24.73° 0.56" 0.57" 0.58" 0.57" 43.96°  43.98%  42.22%  43.39°
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WL A I A, B T 2% L AR TR R g el
VORI T AR A T S BUR A B A
PRI AL i, 35 Al 0, 5 40K I B
P FEAK R, KA 0.2 J0/m’ FHE AR S
TEE /K 9% 2 783 JU/hm?, BT HE + 14 55 it HE A K AE
— R AL Bl 2 57 T 1 853 Ji/hm? 5 # 4E /K IR 4% B
SR ERETR , JCAE L B ), T + 15 G0 e A
KRB — {4 AL Ak FH ) SF- 25 A AF FEFE 924 J0/hm’®, 3R
FHIKRE— A4k J5 , RE L 2K 780 iy 35 % e A o 4
TR AL G gt AR LA PR 2 BC A ME T B R
BT R B O T, W I S A it IE & i
1950 kg/hm’® ,{BAL 5 it IE £ A B HLIEEE D, 3 a

SRR A AR . R T AR B 2S , 12 IX 3
PR A 785 7K A — 1A Pl AR 3 R A= W0 LA 1 3
N, 256 e B REIB IE . Bk NERE R 428 9% K I
PRSP 4 26 T A, REeb it FH AR 720 kg/hm?
BT 2013 4F it A T AW HLAE, K T B R AR
AL 3 a oF 2 IR 32 8 At A 3 n T
1205 t/hm’, K/KIBHEELAMT, B2 <85
K HUE 2K, T H RS W K 5 R & S
F1R R FEIN R T ARG A A, N A% 587K R
PR E + A5 55 i RO RN K B — A Ak b B B i T
1271 J6/hm* | fE58K HEAE BETCbA R A, T i 9
T B AT W) B RN A Y, HLKOIE — A Ak Ak B
i D 1 AR R, D I A A T 38 S e g
Y& Fit R 2% 750 J6/hm?

RS FRELETHAZH(2013—2015)

Tab.5 Cost of all treatments during 2013—2015 J5/hm’
B CK DF FI
JtH 2013 4 2014 4 2015 4¢ FHE 2013 4 2014 4 2015 4F FHE 2013 4 2014 4E 2015 4F SEHME
KT 2709 2782 2 857 2783 900 930 960 930 900 930 960 930
H 2% 0 0 0 0 911 908 952 924 911 908 952 924
AE R 4807 5107 4961 4958 4807 5107 4961 4958 12 459 3007 3022 6163
V&) 2258 2025 2163 2 149 907 847 879 878 907 848 879 878
ok 0 0 0 0 1 800 0 0 600 1 800 0 450 750
AL 21000 22 500 21750 21750 17 250 18 000 16 500 17 250 12 450 12015 12 030 12 165
BN 30775 32415 31732 31 640 26 576 251793 24 252 25 540 29 427 17708 18 294 21810
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TR AE S8 B T 30% , KK 18 )5 4
BRI AR AR I, AR R ok T & 8 TAE
I, T T VR K IS — A Ak ™ A P il A 1 A 1 1 59
TAERE N AN FAE G KK, BT AN T
A 4 500 J6/hm?*, 7K B — A&k 95 29 N TR A
9585 Ji/hm’ I ATHIE R Go /K B A BT ) A

6 10075/ hm” , i K AE—AAETT 2004 9 831 T8/ hm’,
2.4 REFEHESN

HiE 6 AT, 2013 45 £ S8 ofvAed i I7S 4 4 ~F- P4 i
Wyt 3.5 Ju/kg, 1M 2015 4FAN 2.2 Ju/kg, fHK
B — A AL B4 TS 4 4 o D — BB AR, HLdh
JEAR 5, A% S AN K, HER5AE 7. 8 ~10.0 Ji/kg /Y
e ALK, IR P B 28 S AN R O 1, 7 Hh 22
FER. GERE LGNS BASORA @&, 1 H.
7 R A AU, AL T 5 BUIRES (R P FAEL N 5
BAZ N FBE A 85 2 A B A AR /Y
Wi 22 o0 17 B B R AN R B B 95 3 AR 1Y L
AR 5 MRS — A Ak BBASAIR, 7= g, FLAR i
#IRF) 43 128 Jo/hm’, P4 i 35 2. 98, i 14 487K
B R AR 5451 7 192 J8/hm*, P8 LA 0. 77

F 6 AELAETHETH (2013—2015)
Tab.6 Benefit analysis of different treatments during 2013—2015

b3 AFE0Y Fe/(thm 7)) B/ (Geekg ™) /(8 -hm ) A/ (J6-hm ) iiEE/ (JEhm ) FEREE
2013 7.73 3.50 27 056 30775 -3719 0. 88
2014 7.15 3.60 25723 32415 -6692 0.79
K 2015 8.78 2.20 19 325 31732 - 12407 0.61
FEHE 7.89 3.10 24 448 31640 -7192 0.77
2013 7.55 4.20 31701 26 576 5125 1.19
2014 6.83 4.40 30 053 25793 4260 1.17
bF 2015 8.41 3.00 25216 24252 964 1. 04
SEHE 7.59 3.87 29 390 25 540 3850 1.15
2013 7.67 7.80 59 798 29 427 30371 2.03
2014 6.71 10. 00 67 089 17 708 49 381 3.79
f 2015 8.46 7.80 66 016 18 294 471722 3.61
SEHE 7.61 8.53 64 938 21810 43128 2.98
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