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Effects on the Yields of the Red Fuji Apple with Water and Nitrogen
Coupling in the South of Xinjiang

SUN Xia,CHAI Zhong-ping, JIANG Ping-an
(College of Grassland and Environmental Sciences, Xinjiang Agricultural University, Urumgi, Xinjiang 830052)

Abstract; Using quadratic regression orthogonal rotating combination, the paper designed the water and nitrogen

mathematical model of the yields of Fuji apple in the south of Xinjiang. The results showed that the two factors for yield

of apple coupling effects were positive effect and the nitrogen effect was greater than the water. With apple production

target, when the apple yields got 66 008. 75 kg/hm?, the irrigation water and the nitrogen fertilizer were respectively
5 914. 34 m*/hm® and 390. 09 kg/hm’ could get the best combination of factors.
Key words:apple; water and nitrogen coupling; yield; mathematical model
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EHSBH 8.4~10.5C, KT 10CHRIE N 3 300~
3700C, 7.2CRATFHRAR 3300 h,0~7.2CHHFTY
51500 h, TFEHH 183.5 d,5E B M 2 500~2 800 h, K
PREE ST E B 543.92~596, 64 k] « em™? » a7 ! 4EREK
B4 600~790 mm, REH AN T RESFHFHEAFL
DX R A B P Aol i 56 B, s B (g b 3, R
EEKNT 6~8 m FBEH , b3 FiE, £HOhE L, pH
7.0, BE 150 cm &£ 4 . BB .
1.2 R E

2004 FEFZRIT 5 NS BRI A B RE
# R (Coville) . 2 &5 A 88 #5 Jt B (Northland) #1 b ¥
(Northcountry) . % M 8 #§ 32 & (Blomidon) 1 # T 5%
(Brunswick), #EBE AN 3 a 4, FEHFITHIE
HR,LUEL : Ert=1:1RERF . F&% L2 kg/m’
e TR pH RIFTE 4. 0~5.5 4. AT
H L5 mXL0m, BEFHTERWKEER.
L3 HBEHE

F 2007 £ 10 A TEAB RS2 b5k AR R A RRAE R
JURE ALH 32 8 T T SE R X PN 43 B BB 4 PR bR
P I E SR B S A ARG D. R
FABBIZIREIZBUR R B B 5T AR vk st b 38
53 SRR RHIT R, S LIE SRR IR R
O R RKF T w5 REE AN, A& T 10 cm A—
BEE EFRHENERAERANL, FICREHKEY
REEESAHBRERE. BEEHEBHL . AR
MR AT AN, HEIMRENR R ARBK
METEE HFEAR<l mm BR=1~3 mm HE=
3~5 mm fIE&Z>5 mm ¥4 RIRHEILTH 4 ANE5,
AR R R ARSI E B MR EANER KB 501
BSREBVRALSKE ESTEERARBEREE
F., LRSS AN BBELRARLERRARZRR
RIKEHA PR T BSCHEEE, FIE 1/1000 g B F
K EHRE . 2RI AREYE(TE.

*1 T E R R
Table 1 Tree canopy status of different varieties
W R EE (BILXERE EBHAEEN
SRk Branch Crownwidth Major
Stand age
Varieties length (South-north X branches
/o /em East-west) /cm Number
BRUR Coville 7 126 126.0X128.0 6
Jt&kE Northland 7 112 105.7X106.7 8
bk Northcountry 7 67 84,3X92.0 27
%% Blomidon 7 60 73.0X86.3 30
#r % Brunswick 7 58 92.7X89.3 29
2 BRE55W

2.1 AR&FHRALDEEE DL

2.1.1 BAYBRBEHSMFE FEMFRI.BAS
FEAEESFAEYRZ R E XS T 5% RE
E¥ZEERBE. NE2TTUEH ARSHAFEEZE
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GREEYR S SEYEM L FIRIE — B4, B 1~
3 mm KRR BT G LB R, h 376 ~56 20 ik h/hF
1 mm BARE, &5 22%~37%:3~5 mm BIRR B B (5 LU i)
H6.7%~2L5%; KT 5 mmMBRELSHETE 4. 1%~
13.8%20E, Z LR, BBEYEFEH<S3 mm M
REALYBH A, >3 mm MR RFT &5 AR /NEARF
RRZEERAR XZH TEABBORRERST
>3 mm BB LB, ATZE /N T 55 A FI 2 5 A EAg
RRIFEF . NR2AETME L, BABEHERLER.FH
MEAEIL R ZE 0~10 em +EFBREYBERK,
HIRA SRR 50%~70%;7F 10~20 cm + B H i
HAEBRKHE,. 5 EREEYRA 24% ~32%;7E 20~
30 cm EHIRAHBE /D, GRERLSEYEMS. 500~
9. 5% BRAE/R LR R AR 30~40 cm B+ ER
BT o FU AR /S, 43§ 0. 68%.5. 4%, bW TE B B K
MESH . BABERE B UFAO~10cm +BFH
REALYER & SEEMELEI5 518 22. 2% 30. 4%
£ 10~20 em +EH 351K 61. 2% f153. 7%, HEHTF
0~10 cm MR AR G F7E 20 em LT LB
REEME G HEHE/N, B+ EBEEYEB/N,
PLEERRRTBERREYR S HREN, kR
HAR KRB SRE YR RS RNERYE.

K2 CBERREVWBEFRRIRRENSS

Table 2 The root system biomass in different soil depth
™ B2 RELYR
uu . Soil horizon Root system biomass/g
Varieties
/em <lmm 1~3mm 3~5mm 25mm K& Toal
0~10 29, 64 47.52 6. 84 20,12 104. 12
- 10~20 9,56 23.9 3.98 3.04 40, 48
m_" 20~30 2.74 6.06 0.32 0 9.12
Coville
30~40 0.46 0. 68 0 0 1.14
B Total 42,40 a 78.16 11.14 23.16 154.86 a
0~10 14.2 41.84 11.84 9.86 77.74
10~20 8.91 27.72 9.35 0 45, 98
k4
20~30 6. 40 7.46 0 0 13.86
Northland
30~40 3.43 4. 38 0 0 7.81
BB Total 32,94 ab 8l.4 21.19 9. 86 145.39 a
0~10 24.37 3174 11.26 4,96 72.33
Jts 10~20 1444 19.54 3.36 0 37.34
Northcountry  20~30 5.88 4.56 0.92 0 11. 36
BB Total 44.69 2 55.84 15. 54 4. 96 121.03 a
0~10 2.98 5.8 3.56 3.16 15.5
10~20 11,06 16,54 10,04 4,98 42,62
e 20~30 4.28 4.26 1.38 0 9.92
Blomidon : ’ ' :
30~40 0. 86 0.78 0 0 1.64
B Total 19.18b 27.38 14,98 8. 14 69.68 b
0~10 11.18 14.08 8.4 1.89 35.55
. 10~20 18.68 24.62 14.6 4.82 62.72
— A 20~30 6.94 6.62 1.4 0 14.96
Brunswick
30~40 3.24 0.4 0 0 3.64
BE Total 40.04 a 45,72 24.4 6.71 116. 87 ab

EARFRFCAEFIRESERER(FRE.P<0.09 TR,

Note:Difference letter of each column p resented the significance difference by F—

test (P<C0.05) .the same below.
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2.1.2 ARBRERALEVEBREESHFE ASFE&EFH
<l mm AREYR T ERH AN RERFIRS
ERZNAFEREER UHRBAREMER NS H
FIRERXRZAKR . MERMAX. HE 1 ATUES,
7 0~10 cm L EH, BA EFEAGF <1 mm KR
AYRSHRADEVENLAPERTHRSE
10~20 cm B HARSAEYWEHEMRT 0~10 om +
B 2 MEAGF AR AP B FE ML 0~20 em
TEH. FERMAREYRE 20 m T EUTHE
LB, B b e FIRE T R

AR A R
Root biomass accounts for the ratio oftotal trees /%
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Fig.1 Distribution characteristics of fine roots(<{1 mm)

in vertical direction

&2 aFH,S MR 1~3 mm REEYETH
BB RS HEAR LR AU F DS
SYHTE 0~20 cm L2 H, EBE 4 HFE 10~20 ecm +
B35 A 3~5 mm ABRR KL FE 0~30 em +2
B, EROMHIE 0~20 cm + W B BB R4 /R 2
ANEM TP =5 mm B REAY RIS 2L 0~20 cm
TEF2NEBAEESME 0~10 com L2, Eik
FE.SBAMHBEERAZRNE . ARG W
BETFrELR.

2.2 ARBFERAREFEEEAESHIFE

2.2.1 BRKEEZEESMFE ARIAFH.SA
R BRI B R/ MR WK R AL R B T R 4ER L
i EZ., FESNMEBEHARLBRZEZRAHE. 5
A HFEBHMHARRZEBRKEE S SBKEENLAIR
PR ARL A ARME . <<1 mm RORK N 4926 ~59%, Bt
G A, R 1~3 mm B EBE, T & L6k
34%~40%;3~5 mm BYAR R BT & L FI3/b; KT 5 mm
BB BT & E RN, R 0. 9% ~4. 4%, LT & » B A
MRS R R R BB LS ABERE G R

HARRHBHEZ R EFE. RREEMETRRE
MBS SEYBAE.S MMRREEET O
£ 0~20 cm W LB, LUGHEE LR NE R4E/R LAt
B b SRR B 5 B8 A X 17 55 A i A
2R T EERBNE, A BN . XM
FHEIR KB S [0 S ik R E— B R

£33 EERKEEEFRIRREMNSH

Table 3 The root length density in different soil depth

o= 12 B KER Root count density/cm » ecm~2
Soil horizon
Varieties
/em

<lmm l~3mm 3~5mm 2=25mm E& Total

0~10 36.33 26.76 4,89 3.44 71.43
10~20 11.68 11. 54 172 1.3 26.24
BREUR
20~30 4.74 4,02 0.16 0 8.92
Coville
30~40 1.01 0.53 0 0 1.54
Soft Total  53.76 ab 42,84 6.78 4.74 108.12 ab
0~10 19. 48 15.99 4.57 2.83 42,87
10~20 10.91 10. 46 3.17 0 24.54
b4
20~30 7.81 3.60 0 0 11.41
Northland
30~40 3.52 2.12 0 0 5. 64
BB Total 41.72b 32.17 7.74 2.83 84.64 be
0~10 42,27 29.83 5.05 2.09 79.24
dekt 10~20 25.03 17.98 L2t 0 44.22
Northcountry 20~ 30 6.74 3.38 0.19 0 10. 31
EE Total 74.04 a 51. 19 6. 45 2.09 133.77 a
0~10 5.96 4.8 0.8 0.3 11. 86
10~20 18.9 15.38 2.85 0.58 37.71
b
20~30 8.61 4,94 0.34 0 13.89
Blomidon
30~40 2.23 0,77 4] 0 3.00
EB Total 35.69b 25.9 3.99 0.88 66. 46 ¢
0~10 23.26 12.63 2.62 0.32 38.83
10~20 32.2 22.06 4,81 0.83 59. 90
LABER-A
20~30 12,43 8.1 0. 47 0 21.0
Brunswick
30~40 5.62 0.47 0 0 6. 09
B8 Total 73.51 a 43,27 7.9 1.15 125.82 a

2.2.2 AEBREBEFEEEESNFILE ¥<]1 mm
FRKEEFESWERE. AN T EERKEEAE
B FALRE AR % , SRR R OK 4 R0 5 4 BE 0 B A
FRITHEBARR BARRERE Z R EZR L RBEENE
. WNE 2 TTEH, <1 mm MR KEEEHDHAIFIE,
5A M EESMHIE 0~20 cm 2 H,20 em 2L
TR EL R /N FE 0~10 em A B, b R4 RT &
B R, FR g LBt Fa il P5e, R &/ 78 10~20 cm
HKEEH,.2 NMENER SR AT O FIB KT 20~
30 cm W EH bR T DR EE S e E B K, K H
X 3N MARKEESHAHME NS, KA L
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7 E), AT R F oK A B 57 59 R UOR A R B R
BHIGERN . HRBREWRARKEEEE DA
ESHMNRR AR EE DA HENE BERRRER
MR K EERESREEEN BRTLREZ.

B R A, & 37% ~58%, KR A1 mm MR R, &
23%~37%, KF 3 mm KIAR R BT & LLAIEU/D. RER
KB RAALRT 0 D AR /R K ARG AR F B
AFABSRKERE 5 SR KEEN HEU<] mm RAE

BARHWA 1~3 mm MR R, KT 3 mm MR AT G
HHlE/h. BERAEYBRARAKEEEEED M

SRR SRR B
Root biomass accounts for the ratio oftotal trees /%

40 r

; B e YR Hy 30~40 cm, EEAATE 0~20 cm H 2, I
skt Northcountry REAER AL E PR 0~10 eom L2, REE P
30 i el A52E 10~20 om £ /2 o, JLREFISE T ST b AP A 4E O~
20 em LB HAHAREA ST 7E 20 em UF £
% B TR S TSRV
. ql %X
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Fig. 2 Distribution of fine roots(<{1lmm)lenght density

in vertical direction
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Distribution Characteristics of Root System of Three Kinds of Blueberry

WU Feng-zhang, WANG He-xin, LI Gerrzhu, HAN Hui, CHEN Ying-min
(Research Center of Dalian University, Dalian, Liaoning 116622)

Abstract; This article studied the root vertical distribution of high-bush blueberry, half high-bush blueberry and low-bush
blueberry in brown soil area. The results showed that the root biomass of high-bush blueberry and half high-bush
blueberry was larger,the root biomass of low-bush blueberry was lesser, the root biomass of diameter 1~3 mm was
biggest ,diameter <1 mm ranked secondly,root biomass of diameter™>3 mm was lesser; the root length density and root
count density of length density and root count density of diameter<{1 mm was the biggest, diameter 1~3 mm ranked
secondly, diameter™>3 mm was lesser;the root biomass and root density of 5 blueberry cultivars was distributed in 30~
40 cm soil layer, was mainly distributed in 0~ 20 cm soil layer, among them, the root of Coville and Northcountry
centralize in 0~ 10 c¢m soil layer, the root of Blomidon centralize was distributed in 10~20 cm soil layer, the root of
Northland and Brunswick uniformly was distributed in 0~20 cm soil layer.

Key words: blueberry; root biomass; root length density; root vertical distribution
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