a3k 114 B R R R KF 2R A AR E RO Vol. 43 No. 11
2015 4 11 H Journal of Northwest A&F University(Nat. Sci. Ed.) Nov. 2015

[ & 4 RR I E] : 2015-10-13 0846 DOI:10. 13207/j. enki. jnwafu. 2015, 11. 024
% 2% H4 BRIk < http: //www. cnki. net/kems/detail/61. 1390. S. 20151013, 0846. 048. html

FICIL BB E L EF D RATAR

— LU BB ARG /N R 151

B, KL IR A A R

(PHAERAARB K2 BEIR IR 2 e / Rl 8 VY LA 8 7% 5 AR Ll B0 05 T A S 2 B DY A5 0 712100)

[ ZE] [HMY W 208 d0 ARk I 555 2 & & PR SR B 1E 3 R 50 5 S 24 i Bk Bk 1 & 33t AT 42
BEARYE . kY DAL F RIS ACRE R BEVE 24 8 2 B RN R BN OF I8 X80, 7 2012 4F 10 H T AREWFIEIX 88 4~
BrApEdklE 0~20 2 20~40 cm 42 0, W + 38 pH A HLIT A2 07 0T 20 S 200 A E R0 & 1, 40 1T )
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Soil nutrients status of kiwifruit orchards in the northern
foothills of Qinling Mountains

——A case study in Yujia River catchment of Zhouzhi county

KANG Ting-ting, ZHANG Xiao-jia, CHEN Zhu-jun,ZHOU ]Jian-bin
(College of Natural Resources and Environment , Northwest A&F University/Key Laboratory of Plant Nutrition and

the Agri-environment in Northwest China sMinistry of Agriculture ,Yangling s Shaanzi 712100, China)

Abstract: [Objective] The contents of soil nutrients in 88 kiwifruit orchards in the northern foothills
of Qinling Mountains were analyzed and evaluated to provide scientific fertilization basis for kiwifruit.
[Method] The soil samples at the soil layers of 0—20 and 20—40 cm were collected from 88 kiwifruit or-
chards from Yujia River basin in the northern foothills of Qinling Mountains, Zhouzhi, Shaanxi. Soil pH and
the conditions of organic matter,total nitrogen, mineral nitrogen,available phosphorus and available potas-
sium were determined and analyzed. [Result] The average soil pH values at the soil layers of 0—20 and
20—40 cm were 7. 63 and 7. 78,respectively.indicating weak alkaline soil. The average soil organic matter
contents in soil layers of 0—20 and 20—40 cm were 17. 23 and 12. 05 g/kg.and the average soil total nitro-

gen contents were 1. 19 and 0. 81 g/kg,both at low levels. The average soil mineral nitrogen contents were
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also very low with contents of 17. 64 and 21. 68 mg/kg, respectively. In contrast, the average contents of

soil available phosphorus (86. 34 and 50. 92 mg/kg) and available potassium (360. 41 and 239. 01 mg/kg)

were extremely high with more than 75% in excessive range. [Conclusion) Local farmers are suggested to

continue using different organic fertilizers and reduce application rates of phosphate and potassium.

Key words: northern foothills of Qinling Mountain;kiwifruit orchard;soil nutrients;soil pH
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Fig. 1 Distribution pattern of sampling sites in
Yujia River basin in Zhouzhi, Shaanxi
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1.66% ., ffF 58 X A [a] B b Bk el pH (19 48 5 40 Xt 4%
/N, A3 2 B rp v RO

2.2 BEHMEITENEGILR.2RFIRR

% 1 n] 0, 0 5E ) 88 ANk Ak Bk Il 4 1 0~ 20
em HHEA N & =N 17,23 g/kg. I H N
28.73 g/kg. AKX K 9. 19 g/kg. B F R K K
23.04%;20~40 cm + 2 A MR & &0 B AT
0~20 ecm + 2, %+ )2 LA PR & &R
12.05 g/kg. fc =i 22. 85 g/kg f kil 7. 51 g/kg.
AR REON 24,74 %0 . FBIAF ST XA [R) R A Ak Il A
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SH K, #HLL0~20 cm FEHHEAHE S BEE
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Table 1  Soil organic matter, total nitrogen and pH in kiwifruit orchards in Yujia River basin in Zhouzhi, Shaanxi(7n=288)

i b £ /em T RAM R mmggyy [P/ Provordon

Index Layer Average Max Min CcvV LIS EREN It 5

Low Optimum High

0~20 7.634+0.25 7.95 6.27 3.24 0. 00 2.27 97.73
pH 20~40 7.784+0.13 8.03 7.18 1. 66

LR/ (g~ kg ') 0~20 17.23+3.97 28.73 9.19 23. 04 31.82 62. 50 5. 68
Organic matter 20~40 12.05+2.98 22.85 7.51 24. 74

SR/ (g kgD 0~20 1.1940. 22 1.92 0. 66 18. 56 18.18 78.41 3.41
Total nitrogen 20~40 0.81£0.13 1.27 0.48 16.02

TE L7 S 48 A [ 37 2338 K F- A 45 20 G i A Bk Pl 5k o BBt 2 T

Note: The “Proportion” is the ratio of the number of kiwifruit orchards at each level to the total number at different nutrient levels. The

same for table 2.

H 2% 1R n] 0 O i Bk e 0~20 em + )22
THEAER ST HTFH N 119 g/kg. Fem R 192
g/kg Fefk R 0. 66 g/kg .55 RECH 18. 560320~
40 em LR HIELA S EWEALT 0~20 em )3,
Zr )RR GE YA .81 g/kg. e R 1. 27
g/kg, F MK H 0. 48 g/kg. AL 5 R E N 16. 022, H
3 51 7 N i T e e o - e+ =8 S N
55 ) SR el A PR it bt PR = R TR 06 . #7 BAO~
20em LE LR S EAE L. 0~1.5 g/kg NidiH ,
/INTF 1.0 g/kg IR KT 1.5 g/kg Rl st s
WU 2 B BRAERE BE A 78, 41 % Bk k I - 4 4
R o AR IS B LA 18, 18 Y40 A Bk A Bk el -
R R TR ACA 3. 41 %0 i AR Ak e+
e s Y R G
2.3 FREBEHETETREARELBE. ERNHEFS

K%
H % 2 A0 W E 1Y 88 A BRAEK 0~ 20 cm

T2 T A S =Y 17, 64 me/kg, Al
155. 94 mg/kg. e fkh 4. 18 mg/kg. & 55 REF b
119.36%;20~40 cm + )2 +EFT RA S =R
21.68 mg/kg. & & K 159. 29 mg/kg. KK 5. 69
mg/kg. 728 5 R BGA 44.60% , A [EIBRIGE R+ A
R S22 R RE L 0~20 em + )2 H T RA
THEAE 50~90 mg/kg G H /N 50 mg/kg K
R &% K F 90 mg/kg A f &5 K SFH00 L 0 F 58 X A
95. 45 Yo Bk Bk Il (1) £ HEW 5 2 B 2 Ak O I K -
A 2,27 VoM ik I 1 = B T LB R s 28 AR
WE AL 2. 27 Yo Rk Ak el - 3 R & il e

2 2 38 AT I AE 1Y 88 ANk A Bk BEl 0 ~ 20
em 4 2 - EHUOHE B T Oy 86. 34 mg/kg. f i
Jy 183. 78 mg/kg. F K K 16. 03 mg/kg, & F R
ik 40, 67%; 20 ~40 cm + 2B & B R
50. 92 mg/kg, fx ik 156. 89 mg/kg, Ak K 20. 44
mg/kg, A [6) Bk M Bk bl 2 ) AE S5 R RO R, ik
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50.89% , #Lh 0~20 cm + 2 HMALHE & HAE 30~ ARKOF A 20, A5 YoMk Bk Il 11 - 9 o A A ek k #
60 mg/kg NiEH /T 30 mg/kg MMAL KL KT 60 & FEARMEA 76. 14 Y0 R Bk I A 4 1 Rk Bk Y
mg/kg Al 5 K E S WA 5 X A 88 A ik Ak Bk Il SUN=Ie
W AR 3. AT Yo At B Bl ) 9 AR AL T IR

2 BEAAZERFKAMREBHREBEAE T ETRERELH FEIFHFEITER =288
Table 2 Soil mineral nitrogen,available phosphorus and available potassium in kiwifruit orchards in
Yujia River drainage in Zhouzhi, Shaanxi(n=_88)
SZ A 3 =} 3 =} 3 0 P H
i b7 tp/em PO B BT v /2% Proportion
Index Layer me g me g me . g CcVv s 1% ﬁ H. vﬁ'ﬁ’
Average Max Min Low Optimum High
bR 0~20 17.64+21.05  155.94 4.18 119. 36 95. 45 2.27 2.27
Mineral nitrogen 20~40 21.68+9. 67 159. 29 5.69 44. 60
O 0~20 86.34435.02 183.78 16.03 40. 67 3.41 20. 45 76.14
Available phosphorus — 20~40 50. 924 26. 33 156. 89 20. 44 50. 89
S Ak 0~20 360.41+117.11 632. 34 116. 88 32.54 2.27 17.05 80. 68
Available potassium  20~40 239.01499.05 582.45 100. 27 41.38

2 2 o E BB E 0~20 em 42 + 4
HKCH P X % i Ry 360, 41 mg/kg. Fem Ry 632, 34
mg/kg, f ik y 116. 88 mg/kg., & 7 &R ik
32.54%320~40 cm 2 + B ALH & =R
239. 01 mg/kg, % /= & 582. 45 mg/kg, & & N
100. 27 mg/kg, &5 ZEGA ] 41. 380, A R ARk A
Bk el S O i 22 R L A L 0~20 em + )2
HACH i AE 150 ~ 250 mg/kg i HL /N T 150
mg/kg F Ik K K F 250 mg/kg A i &5 7K F-H L )
WFFEXANA 2. 27 Yo A ik el + 98 3l 04 o & b
PRAR K A5 17, 05 %6 Bk A Bk 1l 1 - 498 3l 5 0 35 b

x 3

AbAE T LK OV o H A 80. 68 Y6 Mk A Bk el iy - 48 ek %k
2.4 BEMFESLERSHEXXE

BREA =5 0~20 em + 2 RIS G HD
AR 70 A 45 2R (5% 3) SR W] B b )™ i 15 e s
ROl AR T i 2 R OC, S R pHL A
DINDNEE =R Wl WL PSS [ (3 4
bl L3 pH S A S 2R E ML, 5 1A
BUIT 42 0 R A 7 2 S M 35 A OG . R A
BT B ik 5 e 8 4 2R AR50t AR B B A
K.

MBAABAZEERFA/NMREBEEMRFTESE 0~20m T ETEEE S SEWHELEES T (n=288)

Table 3 Correlation analysis of kiwifruit yield and soil nutrition at soil layer of 0—20 cm in

Yujia River basin in Zhouzhi, Shaanxi (n=288)

P, - A LB 3 W BT A K AL
Eisan JTE . . . .
. pH Organic Total Mineral Available Available
Index Yield . . .
matter nitrogen nitrogen phosphorus potassium
FedE Yield 1
pH 0.029 1
A ML Organic matter 0.028 —0.319** 1
4%, Total nitrogen 0.102 —0.411** 0.694" * 1
" Jfi A Mineral nitrogen —0.129 —0.194 —0.056 0.111 1
A Available phosphorus 0.210" —0.361"" 0.344%~ 0.585* * 0.027 1
AR Available potassium 0.253" —0.238" 0.564** 0.710"* 0.048 0.674" " 1

e o FARM M B3 (P<C0.05) 5 * » FRM AN B3 (P<<0.01),

Note: * represents significant correlation (P<C0.05); % * represents highly significant correlation(P<Z0. 01).

3 3
BRAERRE B A K ) 18 pH Ry 5.5~6.5"",
TS E A Ak A 7 i RV 2 K A B Bk el
B pH ¥ AbfEx — Yo 9 L A L B 5T
X BRBEREFE 0~20 K 20~40 cm + )2 pH F-¥I{H 5
Bk 7. 63 RN 7. 78, A8 RBANN 3. 246 F1 1. 66 %,

(A o

%

FWIA Bt el + 3 pH A2 A K5 A pH -85
(A - 058 DR M el 1 24 12 583 i 1« 158 T 2 3l
Wbk 1 pH G i . X SO IX LR H TR
BRI G TR R A B AT OG5 X AT RE R F T
DA ARG I - i A ek T AR E AR A T2 B D 2
—o AR K, PR IX -1 pH 5H L5, £
RO R R S O R O OG0
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W 1458 pH i =5 J2 52 ) 28 U b 78 1, DR A A A 7 11
FE AR RZ —. I, anfar A 20 i X
— M X BB I 3 pH R A S A BN R
(1) == B2 o] 22 —

A PN 4 R A R R i S L
B A LT AT Bl R S BECIR L R AR
KRB L B8 R 2% vh bk . RIE, A HLR
ErE I A SR B A AR AR B
R[] 8 7 0 ot SO S A B A PR R ARG
FEX 0~20 em + 2 HHEF YRS & E V& &850
Wk 17.23,1.19 g/kg,20~40 cm + 2 + A YL T
MRV E R HI8 12.05,0. 81 g/kg % X BRp
Be e+ HEA AL A3 & 4R B T — e )
H R R T R A ) R o b g2
T B W H Al b DX 5 A6 Bk ] ) I S 8 SR CF AL /N T
12.5 g/kg) "™ {H 537 VG % 45 [ AR ik el i) £ g
A LR 4 S & A e (ML & 65. 9~ 101. 7
g/kg. A 3. 6~5.0 g/kg) B THAKK
S5 G T B A AT I 1 B BE R AR B X Y
AL i (25,55 g/kg) . WEFERM A LEH
BLBE & 3K B — 8 KV A 2 X B - K
B R, IR L R ESUAT 5T M XA R A B Y fe
FH o BCAE R e bk Pl i i R AR B 2 ~4 ¢ Bk
150~200 kg i fh A HLIE . BLAb, 78 i 1% 40 25 00
AR LT 1 o ] SR BBURS FF 8 L SRR A ) o ¢ A - B
J S5 8 il b 78 - A BL BT, B v A A B Il 1 4 HE e
J1 IR BT s 7 i H

ARSI A2 B BRIEREBE 0~20 em + 2 1R
JA F il 17, 64 mg/ kg, J& T IR i A% T [
AR A Bk B+ T Al & R (21, 5~ 226. 2
mg/kg)!" 1 JER AT g 1) B 5T b X S 2 RUIE A
B RAREE (900 kg/hm®) . 0 fig J& — ¥R &0 38 Jiti fE
RAWOGR DA 3 A H L 7R A K I TR [ B N K
ARG T B T A AR 2) %
KERMER e 2 2 T, 7 — 9 H 21 S BA ik
Ko Wnl e R A S RERIRWERZ —;3) -
Hew o AR B A S AU R R TR R S i B A
FALMET 0~40 cm +E HIET A S &= 2L
S5 B A B T R A B L

A5 38 & B W 5% X AR Ak E 0~20 em )2
- R AT ¥ & ik 86. 34 mg/kg, MUK B T 1Y
R 360. 41 mg/kg B BB KT AHE T X
o7 P AR G B R R T ) - 9 S
CF 34 64. 8 mg/kg) . W ZCH (F ¥ K 209. 6

mg/kg) & i, M H A TR P 22 A E SRk
g A (11 ~ 66 mg/kg) ., BALHN (117 ~ 663
mg/kg, YA N 293 mg/kg) Ft ", AL
25 R W Z2 04 6 R R A B Il 1 i AT (P, O5 ) it
WO ¥k 375 kg/hm® . 4R 7 3 H & A 525
keg/hm?® . 35 8 3 0 A Ak el 9 TS 1) o DN H L
ARAIF G A HE AL 5 SO S e Ak 1
F A7) 4 v 0 000 5 235 SR AH — 3. ARHIF 5 v R Ak [
0~20 cm + )22 + BEH A0 19 A8 S R BN 40. 67 %,
PR B S BRBOCK 32, 54 %, & B E AN AR
A Ak el i) A8 S 5 K ik T il 5 25 A Bk B it A e
PR S Y 25 A G, R, Y b it Ak R
B 7 38 214 i 0l L A A e FH 5 DA ARG IE R 48 A AR
A Pt g it IS AR5 [i) o 3k 5 3 43480 2 A Sk 11 A 355 [

14 g

{37 T 23 W TR ) J] 28 A% 530 /0N I Bl ) o A kel
e T 5 i B L R 5 e T DB AR Bk A 7 R 32
BRI R Z —. L 95% LA & A B ik e 1 45
LN N SR A N e = 2O =
& AR AR T A R 75 06 DL 0 A Ak el - 4 5
ROCHtE R A i g DAY O S TS A Ak el A
R IN WD) D R 2 iR 7N L Ve NS DA X (e
FEAR A T RE K A B RS
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