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B ERETARLIONSHAEBREANO0~25cm BREH, 2 A L3 pHE AR 28 .28 . 2

HORMER R R ERAT, PR RN AET R AR EN S EN L E R HTAES TN, FRE
W HEREAN BT BN ATEE -, AP, EEHE GRS RAE B2 H BEE 84 K
THEMRE S LB FH A 0.91~1.19(0.9~1.8), BT — B AKF;524 2 L3I RE AN 0.89(<0.9),
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Investigation and evaluation of soil nutrients of walnut nonwood

forestland in Yijun County

ZHAO Ying-cui', GENG Zeng-chao', CHEN Jin-hai®, LIN Yun!'
(1. College of Resources and Environment , Northwest A&F University, Key Laboratory for Plant Nutrient and

Agricultural Environment in Northwest China , Ministry of Agriculture , Yangling, Shaanxi 712100, China ;
2. The Walnut office of Yijun County, Yijun, Shaanxi 727200, China)

Abstract: The soil samples in 0 ~ 25 c¢m layers were collected, and pH value, organic matter content, total N, total

P, total K, alkali-hydrolysable N content, available P content, and available K content were measured, this study were

conducted to investigate and evaluate the nutrients of soil of 10 towns of Yijun County using the improved Nemerow index

method. As a whole, the soil fertility of each village and town was moderate in Yijun County. Wuli town, Leiyuan town,

Chengguan town, Xicun town, Peng town, Qipan town, Yunmeng town, Taian town and Kuquan town had a soil fertility

coefficients between 0.91 ~1.19(0.9 ~ 1.8) , indicating a moderate fertility level. However, the poor soil fertility level

of Yaosheng town was reflected by the soil fertility coefficient of 0.89 ( <0.9). The main limiting factors in this region

were total N and available P. In summary, problems facing Yijun County in terms of soils are low level of nutrient con-

tent, uneven distribution of alkali-hydrolysable N and available K, inadequate amount of total N, total P and available

P, and high pH value, implying a larger space of the improvement of soil fertility.

Keywords: walnut forestland; soil nutrients; Nemerow index; soil fertility evaluation; Yijun County
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Table 1  Classification standard values of soil nutrients

T+ JE 1
Soil properties Ta e %
B AP/ (mg-kg™!) 5 10 20
HELH AK/ (mg-kg™") 50 100 200
B A AN/ (mg-kg™") 6 12 18
4 A TN/ (g kg™) 0.75 1.5 2
4 BT/ (g kg™!) 5 20 25
HHLFE SOC/ (g kg™") 10 20 30
pH 4.5/9 5.5/8 6.5/7
2 TP/ (gokg™!) 0.4 0.6 1

1.4.2 %A ZEGTEfrn ST HE
BT AT R AL SERE L I BCE
& ASCRANBE AXITE

[ IFI% + IFI3,, _
IFI = f +2 fmm( n 1>
n

A, IFT O H3RER G L 1 280 IFI O T3 & 8 1k
GINE 1 BB B 5 IF L, 403 HE T B B0 B
IME; (= 1) /n B IET, H o AZPEIH , nk
%, AT A BE G o MRS 2 2 SRAS Y S0 ) R BT
TIN5 B 4 NEFEG, IR 2 R

*2 TEERAFERXS

Table 2 Classification of soil fertility

B 7 4% Fertility level

WiH
Ttems 1 2 3 4
First Second Third Forth
N Ji&56 REGE
Fertility comprehensive =27 2.7~1.8 1.8~0.9 <0.9

coefficient range

NEST VA

Fertility evaluation

TRAEIR Bk —f& T
Very fertile  Fertile General Poor

2SR5

2.1 HEBETEFSERKR

R4y R I LR B A R A A = T )
FHEF R ERAE LI ) S AU E B A7 , 25
TR o H IR R X — M X B MoK i A=
FERES o X EE E 10 4 24 136 M RRRE
S ISR S AT T, A5 R LR 3. XFHEES
TR 4 [ A A R O kA A
73.89 ~ 161.08 mg-kg ™ " Z[H], X HN 121.69 mg
kg™ O H R 3 KOF, 139 pH {H7E7.93 ~ 8.58
ZIA], -2 8,22, S Pk 1 4 B A
14.62 ~ 18.80 g kg™ ' Z ], FHI K 16.54 g-kg™ ', K
HIE S K- AL S AR 9.45 ~ 12.88 ¢-
kg "2, P RN 11.29 g kg™ A RIE JI K
Wy FIEAA R A RTE 0.47~0.81 g- kg™ ' ZIH], 1Yy
H0.63 g-kg™", A EAE T K5 A B0 A AN 4
i R 2ENE K B R A 22.23 mgtkg ™!
0.6 grkg™ s T HEBAHE & HBR TR S ML
BARTS5.0 mg-kg™ ', HAR S HIY/NT 5.0 mg-kg™',
FZENE 1Ko RTLAE R B 2 B0 X A
FHACE B B B AARANEY 5] DR A 0 1 e 5 3
it AKE R AR RO ELBR  HE R R A 2 55 2 A
2.2 BEEBELERAZEIEM

XPEA B S IR e S5 R TR
BT BRI 4 PR, SRR AR 2B )
SRR 0.63 ~1.08 ZI[A],F-34°h 0.86(<0.9),
I ZERE S K Bl A 2.31 ~2.92 Z 8], FHh
2.66(1.8~2.7), AIEIRAK; & 1.31~2.19Z
6], S04 1.77(0.9 ~ 1.8) , h— B AR F1 7K 5 38 7%
WETE 0.32~1.47 ZIH],F-1925 0.77( < 0.9) , A ZENE
FIK s RN 1.9, 1.77(0.9 ~ 1.8),
R NE T3 K5 A AR 1.54 ~2.97 Z[A], P 5
F2.42(1.8~2.7), WABIRIKF; pH ¥R 2. 12
(1.8~2.7), NIEIRIKFo AHLRAE0.9~1.29 2
8], 20 1.12(0.9 ~ 1.8) , H—BAE 1K
2.2.1 EH—fEHBR HHE FEFES W Y
Mo P MEE 285 KRTEMRIE S 18
GBS REH 0.92~1.19(0.9~1.8), B T— ik
KA
2.2.2 RATHFRE T4 S HEMEE ARG
PUBT 58538 01 R BB PEE T 20K K, 40 L J1 &
BE/NT 0.9, 551 52500 0.89(<0.9), )8 T
I HEEADLUR A R Y E ORI, g
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Table 3 The determination results of soil nutrient in each towns

PR AR B AR L LA KA ER: e A LB

Sampling S‘c]Ill‘l“ les AN AP AK ™ TP TK SOC pH

sites P /(mg-kg™") /(mg-kg™") /(mg-kg™") /(g kg™") /(g keg™") /(g kg™") /(g kg™")

Wﬁ%ﬁin 22 20.84+9.34bc  5.22+4.34b 113.3+94.1ab 0.47+0.20c  0.47+0.13¢ 16.30x1.16e 9.94+3.63bc 8.30+0.38a
i

.tujﬁ'jr 11 25.07+10.69bc 4.84+1.85hb 161.1+£56.0a 0.62+0.08abc 0.54+0.08¢c 14.65+0.92e¢ 12.71+2.45ab 8.23+0.1labc
Leiyuan town
. IR 15 17.52+5.48bc¢  3.91+2.70b 113.3+11.7abc 0.82+0.64a 0.55+0.12bc 17.50+£0.94bc 12.67 +3.53ab 8.02 +0.28cde
Chenguan town

>4

e 10 14.78 £2.84c  3.56+1.52b 73.9+7.2¢ 0.47+0.12¢  0.58+0.13bc  14.62+0.45¢ 9.46+2.23¢ 8.58 +0.14bed
Yaosheng town

XEj:J-tfwn 16 20.67+4.72bc  1.60+1.07b 110.3+37.0abc 0.53+0.11bc 0.61+£0.07bc 16.06+0.82¢ 10.72+2.00bc 8.29+0.15ab
Pei;%)lwn 9 14.85+3.62¢ 1.93+1.08b 111.6+56.3abc 0.64+0.3labc 0.62+0.08bc 16.37+0.70de 9.97 £3.02bc 8.22 +0.07abc
foﬁvn 19 20.27 +8.28bc  3.86+2.37b 130.6+30.1ab 0.75+0.63ab 0.68+0.11b 18.80+1.08a 11.39+2.90ab 8.20+0.19de
B 12 27.8+11.93b  2.71+2.04b 109.4+31.0bc 0.56+0.10abc 0.47+0.09¢ 16.05+0.83cd 11.39+2.07abc 7.93+0.18e
Yunmeng town

Tﬁ?ﬁn 14 19.68 £3.48bc  2.61 £2.26b 141.5+54.2ab 0.80+0.38abc 0.60+0.13bc 18.39+1.05ab 11.74+3.35ab 8.04 £ 0.29cde

e
Rt Z 8 40.84 £55.17a 27.96£32.95a 152.0+71.3ab 0.64+0.25abc 0.89+0.63a 16.69+0.62bc 12.88+5.53a 8.36+0.28de
Kuquan town
®4 HEERSHIBRSGEIIMER
Table 4  Soil nutrients evaluation results of Yijun county

KRR S - . - , '

FHS mmm mam mEm 2R 2 24 I gl IR

siﬁs J AN AP AK TN TP TK soC pH IFI
Wjj;‘ﬁ(%m 2.63+0.37ab 1.13£0.99ab 2.04+0.55d 0.68+0.27¢ 1.48+0.54cd 1.6920.06e 1.01+0.33bc 1.95+0.17¢c 0.91+0.16cd
e

.Eﬂﬁ/?g 2.79+0.77a 1.04+0.36abc 2.97+0.50a 0.85+0.11abc 1.52+0.42bed 1.65+0.06ef 1.24+0.33ab 1.97+0.03¢c 1.10+0.08abc
Leiyuan town

I 2.62+0.57ab 0.90+0.65bed 2.59+0.34abc 1.08+0.63a 1.79+0.50bc 1.78 £+0.06cd 1.19+0.36ab 1.98+£0.03¢ 0.98 +0.35abed
Chenguan town

e

e 2.34+0.48b 0.67+0.30bede 1.54+0.14e 0.63+0.17¢ 1.73+0.50bed 1.71+0.04f 0.90+£0.23¢ 1.97+0.06c 0.89+0.11d
Yaosheng town

Xgijtivn 2.86+0.27a 0.32+0.2le 2.40+0.89bc 0.76+0.16bc 1.87+0.31ab 1.65+0.04ef 1.04+0.17bc 2.12+0.05¢ 0.92+0.11cd
Piilgti%m 2.31+£0.54b 0.35+0.21de 2.21+0.89cd 0.88+0.38abc 1.94+0.30ab 1.78 £0.05de 0.99+0.28bc 2.01+0.09¢ 0.93 +0.18cd

i

Q?})ffirn 2.52+0.84ab 0.78£0.50bed 2.74 £0.56ab 1.01+£0.63ab 2.19+0.38a 1.90+0.09a 1.18+0.30ab 2.32+0.14b 1.13+0.14ab

g

=¥ 2.82+0.60a 0.53+0.39cde 2.24+£0.65cd 0.76+0.16abc 1.31+0.40d 1.85+0.10bc 1.12+0.20abc 2.30+0.13ab 1.01 £0.21bed
Yunmeng town

Tjélfti%m 2.78+£0.38a 0.49+0.47cde 2.61+£0.53abc 1.06+0.49a 1.97+0.54ab 1.90+0.07ab 1.24+0.30ab 2.24+£0.27ab 1.07+0.15abc
RIS 3.92+0.22a 1.47+1.38a 2.85+0.13ab 0.86+0.37abc 1.88+0.94ab 1.800.05abc 1.29+0.55a 2.37+0.12a 1.19+0.25a

Kuquan town

W B8 22 1A B 2, ol 38 ELA ORIE g AN e, mT
DLElcE HIRA IR . T RISEA & TR
AN RBEIE 28R, X —PIE 1 1%
B SeRATERREEMLKR,

2.3 MREIEFSIERTIEF

2.3.1 FERFBEFT  TEFTA AR A GRAE A

AL Ak AR pH (L3 IE T RBUR LR
FHETRAK- , 3 LI AR A AL JSC I X+ S5
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BRfE ST 35 500 ~ 1 000 mg+ kg™ ' MHBIX 3
SR A H R T P A — i DA T
AW (BERRESEY) B S AF A, T LR 1) 7% =
PR A AL, BF 5T Fe B A HLIE 5 G HLAE it
R AR A [0 5 385 38 v 9l ) A 80t DA 42 15

WEAEFIIR
2.3.2 MAIBAT HREREW(ER4), HEEK

A5 BRI BRI N R 22 s R A4 e
oA S N S M B A S YRR R 110
A A s T B TR 2 NSRS i BRI [N
BN AR OB LR BRI 2 B FR R X =
TN . SR % IX S R 4
R B BUR, AR LUS A 48 B B 2
WAL ANAC SN , ARG I - e 50 i SR 20 5, s
BT,

3 s Sitie

H T 32 R RE T RS ALK R
R, (A5 E R Bk T bt - s S b, L
FRA e AR ARAR (IFT 7E.0.89 ~ 1.19 Z Ji]), KZ
BAebr sk 22N 15 R A, Y HAZ A K
200 LA FE L, A I — 21 AR S PR A TR
Mk L AR — AR G LR B b, AT 52
WO a8 S KREHEM A 6670 m? DL 1)
Rk, R A B % B Ak Dl A e ) 1 b 3 A 7
Jit AL EE TR S P i o

1) SRR A R0 kB R A 2 AR R B
By h 2.66.2.42.1.9(1.8 ~2.7), WAL IR K-,
HA B TP X A3, 8 T SR A 5 + 5 R
BYAER X, N2 PG AL X A e v 81 2 AR Bt
BB R, B SRR AR I R K

2) EHEA LR LA IR F1 REOEE 4 5
A2 1 1.17(0.9 ~ 1.8) , A— AL F1 7K 135
SN A 25 A B 1 R BT 43 5108 0..86 I
0.77( <0.9), N JIKF. #E BB, g
1SRN 10% ~ 25% , KI5 T3 i
BERENRE N M2 E Y R M AR R F v, 1 4wk
(A7 P A1 32 2y - e B LA R B 1 [ A
F U HSR AR B X AE pH B i 1 193 b, Bk
R PR AR E T /N o A LIS BB R R A 1 52 i
-3 Rl A A E AR B AR R R, L
JFR R SRS A R R B0 A AL A
AR R R . IERRES SRR R R
TR B LT A AR, I K2, B,
Blg g A TREFT I AT DA 3B R

BB AE FVRAE R IR 03, B0 -3 vh 5 ) o
o TP R T R g e 0 AR pe A
SRR MR A ) TG AR AL L
SMEZE BN RAE ), WA A HE S
TEAFI o PRI, d AT Rk A 7 i R A, 3
THNE , IR o SR AIG 3 0 7 AL 45 o it g il A
RL S 7 25 S AR AR SR 1K S TR
Rk KRR I 30 LA B P-4 it A ) JEE D), 2 4 Sl 45
AR 42 35 A 2 M AZ AR A K Y B I )
FHAR 2B 1 kg m ™ 2BBE L FHAE (10 kg m 2K FIE,
B 2 kgem ™ML FIIE 20 kg m ™R KNE, M
Hb, b T O R DK E Ak SRR
PR ZER K DI ETR K EZHER KRG B
FEEFKAMR il DA E At 25 BF8 ™ | m soR Jo
Y H

3) BT g R W, R A2 £
SEFR I3 AR IR S5 03 M RE ) p9 b S A T, SE IR
T HFRUEFLEE , HIEIE 25 PP 15 i 25
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AT S B A ) AR BR ) 0 A AR AR I Y
T R
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