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Dxip lrrigation Test for Apde Trees in Hlly and Guly Regon and Study on the Water-saM g | rri gation System
ZHOU Zherr nin  ( North China Lhiversity of Water Gisenarcy and Hydrodlectric Power, Znengziou, Henan 450011)

Abstract

[ GJedive] The a mof the research vas to study the vater- saving irrigation sysemin apde orchard of hilly and guly region . [ Mthod] In

test- gt expeni nernt and field expeni nert , apde trees vere treated wth mulching fil m, michng grass and cleantillage to corfirmthe water consunption

law, irrigation norm, irrigation ti nes , the opti num key irrigation period and the opti mum parts of the plants to be irigated and the layout node of sub
ppes . [ Resdt] Inthe treatnent of mdching grass, water corsuntion anount and water consurrption irtendty vere least , the yield d apples wes hghest
and vater productivity vas highest . The annud water consunption anourt in 3 treatnents were 433.5 478.5 nm. Inrnornd preciptation year with rain
fdl irsurarnce rae of 50 % , drip imigaionfor 4 ti nes infull frut period wes sutade . The opti numirrgation period wes the ti ne before ger ninetion , be-

fore the vigorous grovith of newshoots , i nfrut ragd edargenert stage and before freeze- up . The amud irrigation rormvas 1 030 mi/ hnt . The irrigation

morminthe treatnents of mdching grass and fil m vere lover 5%

10 % than thet inthe treatnert of cleantillage . The opti mumwater irrgation anount
wes 30 L water irrigation anourt of each emitter . The layout of sub [ pes shodd take the trunk of fruit trees as the cernter and shoved the shape of “ S’ .

[ @relusion] Tre research established a water- saving i migetion systemi n apde orchard of hlly and guly region under the condtions of dripimigaion.
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Tade 1 Waer corsunption ard cosundion irtersity o apde trees
V¥fer consunption _n/ V¥ter consunption irtersity i d
Treat nert 199 2000 2001 2002 Man 199 2000 201 2002 Man
Gass michHry 3.4 4.28 4.62 4 .60 4.34 1.80 1.97 2.13 2.12 201
Hadtic mentorane mdching 3.95 4 56 4.74 4.80 4 51 1.8 2.10 2.18 2.2 2.09
Geantillage 4.65 4.71 491 4 .87 4.79 2.17 2.17 2.5 2.5 221
2 , 218 d '3 5 12 6 1,
433.5 478 .5 mm, 2.01 2.212 297% 6 11 7 1 , 2
mi d, 7 2 21 J 22
2.2
22.1 2 2 S 11 7
2

Tade 2 Water corsunption in dffarent phendogicd periods

Vier consundion N

\eta corsungionirterdty nmid

Wita corsunpiion nodudus %

Frendagied peried Gass Rlm Gean Grass Rlm dean Gass Al m Qean
michmg mlching tillace miching miching tllage michig mich g tillae
Ga niretion 21.8 21 .9 26 4 121 122 147 503 4 86 552
Horescace 23.2 216 27 2 15 144 181 53 479 5 .68
4.3 97 5 102 0 2 58 2 67 2.8 21.75 21 .62 21.32
Fest grovith sage d newtips
56.8 58 .7 61.3 150 156 162 13 .10 13 .02 12 81
Nb grovth sage of rewtips
152.0 161 5 165 .7 242 2 .58 2.64 35.06 3» 81 34 .63
Second grovth Sege rewti s
Frut natuity sage 62.0 64 .2 69.3 2 07 2.14 231 14 30 14 24 14 48
Defdidion 23.6 57 26.7 14 153 160 544 5.70 558
433.5 451 0 478 5 201 2.09 221 100 .00 100 .00 100 .00
Whde prerdogicd period
1 7 , , 1030 m/ hnf(  4)
( 3, , 75 % , 10% 20 %,
4 5 , 2 : 95 %
, , 1.25 , 15% 30%, 5 6 ,
0 .86 , 2
, 5% 10%
22.2 23
, 23.1 5 ,
50 % , 4 51L 0O 10cm

0.92;



2722 2008

3 2 5
Tade 3 Growth dymanncs d rewti s ard frut & Chargfu 2 Tade 5 Waer trars nissionin sdl undar dripirrigaion
( Ny ) Lergth of Vartical Tarsverse _ o Mx.cepth  Redus d _
Cserved ti ne Frut-shape Teat nert Irigaion Wétti ng
rewtip daneter danete . d vetted vetted soil ]
( north cay) index nu nter L rdio
cm of fruit cm dfrit cm sdl cm cm
05- 12 11.8 - - - 25 190 0.7 0.92
05- 22 18.9 197 157 125 5.1 238 %.0 0.92
06- 11 4.6 3.39 3.33 1.02 78 240 % .8 0.9
07- QL 46.3 4.13 4.4 0% 100 26 8 8.4 0.%
07-2 58.9 5.13 571 0.90 154 46 4 3.6 1.47
08- 12 68 .6 582 6 .66 0.87 213 52 6 0.0 1.07
08- 3 72.9 6.28 7.06 0.89 250 55.0 0.4 1.11
09-21 7.7 6.72 7 63 0.88 300 610 2.3 1.17
10- ® 76.7 6 .69 8.08 0.86 400 62 .2 3.0 1.17
50 .0 68 .6 %.0 1.25
4 : 1h ; = /
Tade 4 Dripirrigaion regd @ionfor apde trees
Nte :Deta were determined 1 houwr after irrigaion; Wttirg ratio = Mix. depth
Quti nd imigdion Shening wetted Racertage & Imigation quites of wetted soil/ Radits o vetted soil .
i ne sil laver cepgh m wveted soll % ¥/ hnt 68.6cm, 1.5 ’
0.5 0 200
Befae bud energerce ' ’
Bdore 0.6 L 240 ) )
fast grovth of rewtips 1m 70cm
. . 0.6 0 290 2392 2
ut exparsion
0.7 [50) 39 6 3 4a , ’
Bfae frazen ) , ,
) 1.0 m,
5.1 100U , , , 5a ,
,J0 20cm , 34a
X 10 LY 15.4 U/ ) 23 % , )
( 10cm, , 0.8 m, 6 10 a
19.6 cm, 3.2cm; , , 0 40cm ,
154U : 0.5 0.7 , 4a 3 5
, 0 40cm , 1.47, ,
50 LY , 55 .0cm, , ,
6
Tade 6 DOdribution o roa systemat dfferert tress age
Roa( =2 m) Asahing root ( <2mm)
Sem No. o N. o
Rootstock Hrizortd Verticd Horizortd \Vaticd
Tee age Variety circunfiererce o o rods o o roas
type ddribtion  dstribuion ddribuion  dstribuion
em cm cm cm cm
3 2  Cadgu2 M. baccaa 175 <13 3 45 81 4 0 9 29 1343
4 2 Cadgu2 M. baccaa 21 6 <1 0 45 83 10 92 1 34 1356
5 2  Cadgu2 M. baccaa 238 <18 0 %4 102 24 113 9 1674
6 2  Cuagu2 M. baccaa 27 6 <18% 3 63 603 0 115 6 37 5187
7 2 Gadgu2 M. baccaa A5 <18 11 70 696 0 125 n 4 5215
8 2  Gadgu2 M. baccata 40 3 <18 7 73 863 0 125 7 50 6030
9 2  Cadgu2 M. baccaa 4 1 <1% 9 72 950 3 120 9 59 6 350
10 2 Cadgu2 M. baccaa 47 4 <216 18 89 1086 8 131 2 77 6 730

23.3 : ;
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1/3 2/3 : 7 cm
13 2/3 , , Tade 7 Semdrcunfierences d trees urcer dfferert treat narts
’ ; ) Teatnert 1999 2000 201 2002
, 5 80cm Gass michirg 29 3385 20 480
, 10 50cm Rlmmichng 327 373 420 475
20 LJ | 61 .0cm, Geantillage 323 A1 393 4.1
52.3cm, 8
, 0 U 240 ¥ hnt ’ '
1.63 1.39
, 3 2/3
) ¢ S, ) ,
(9 3 , 5.8 %,
, 5.4k nt, 1.74
' 9.39%, 4 8 kgl nt,
’ 1.55
L] ! S’ ’ 8 ig/
T (3) (4) Tade 8 Yidd o frut tress urnder dffarert treat nerts
T= &SR g (3) 199 2000 2001 2002
R=L /L (4) Ted nert
0 () i S, (m S Gass micliry 10.5 11.8 175 435
’ ’ ’ Almmichng 10.1 13.9 %5 376
(m ;R ' , R= Geaniill age 82 105 186 234
0.8, ,0.89< R<1;Q (L/h ;L
(m ;L (m) 9 g/ n?
, “gr Tade 9 Waer produdivity o frut trees unde dfferert treat nerts
' ’ 2% 12%, 1999 2000 2001 2002
, 0.2% 5.4% Ted nert
- Grass miclirg 27 28 3.8 95
S ’ Almmichng 2.6 30 7.7 7.8
, Geantillage 18 2.2 3.8 4.8
“ S’ 2 .5 [6]
2.4 7 , 10 ,2000 )
: ;2001 :
, 8l 3%, ,
10 %
Tade 10  Apde qudity undar dffarat treat nanis
1999 2000 2001 2002 Aerage
Tetnert
Gadel Qade? Gakel QGak? Gakl QGak? Gakkl QGade? Gade 1 Qade 2
Gass michrg A5 55 62.1 379 938 6.2 74 .8 5.2 8.3 18.7
Hlmmichrg 93.7 6.3 50.0 50.0 84 17 .6 66 .2 3.8 3.1 269
Qeantillage 326 67 4 373 62 .7 88 .6 n4 83.7 1.3 6l .8 382
Lhit pice /g 122 0.74 1.18 0.78 1.02 0.62 164 0.92 1.27 0.77
73.1%, , 61 .8 % 6.09 /nt, , 394 /nmt
3
, , , : (1) 216 23d,
) 11 : 7
, 6.39 /nt, , 433.5 478.5 mm, H5.6 449 .6 mm,
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82% 94 % , 61.0cm, 52.3cm,
9.39 %, , : :
5.8 % DL 240 m¥/ hnt
, , , , /3 23 “s
11 / m? ’ 'S ’
Tade 11  Water produdivity dfidercy d frut tress urder dfferat treat- '
nerts (4) : :
199 2000 2000 2002 ’
Teet nert 3 , , )
Gass michrg 3.32 3.09 3.88 14 07 5.4 kg/ nf; ’
Hlmmichrg 3.10 335 7 .88 11 .22
Geantillage 1.9 241 388 7 58
(2 : , , ,
50 % , 4 , :
1 030 ni/ hnf( 200 i/ hnf [1] :
240 i/ hnf 240 i/ hnf, 350 g M o |
m’/ hr) 7 % , [R. 2004.
10% 20%, 4 5 ( 2 ) 3 b. 200 18(1) 85- 89.
95 % , 15% 30%, [4 : :
5 6 ( 2 ) - | [g. : 2000 .
5% 10% [M. 2003.
(310 50cm V3 23 . . 20
: L
( 2707 ) 001 , ,
1 518 , 5 45 000 kg/ hnt , , 42 1%
, , 32.9%; , 64 .5 %
; 33.7% , 1 001
518,
2.4 2 , 209% 17.7% 26% 24 .2% 1
, 28.7%; 1 , 25.1%; 001
108, 21.7%; 001 518 , ,
21.8% 24.3% ,
1 , 12510 kg hnf,
64.5% , 1 001 [1] . [J .
10 170 kg/ hnf,, 3B7%, 2 ; 518 2 1990 0) _:1' 1 1q.
9930 ky/ hn?, 3.1%), 3 1955 .
7 485 kgl hnt, 1.6%, %i} | ’[N' | A0EB03(I .
1938 .
3 [5] 0. [M. ,



