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Abstract

In order to evaluate the change characteristics of soil quality and the level of soil nutrient content
after long-term walnut planting in Qinling mountain area, walnut forest soil samples with differ-
ent planting years (5, 11, 18 and 20 + years) were taken as the research object. By analyzing the
main indicators of soil fertility, the evolution characteristics of soil nutrient in the main walnut
planting areas of Shangluo were revealed. The results showed that the change law of soil organic
matter in walnut orchard was first increased, then decreased, and then increased. The content of
soil organic matter in walnut Plantation for more than 20 years was the highest, reaching 26.04
g/kg. The average content of soil organic matter in Shangluo walnut plantation is high. The change
laws of soil total nitrogen and total phosphorus are the same, which are the trend of first increas-
ing, then decreasing and then increasing. In 11 years, the contents of soil total nitrogen (TN) and
total phosphorus (TP) in the plantation reached the highest, which are 1.75 and 0.91 g/kg respec-
tively. The average contents of soil TN and TP belong to a high level. The change law of soil alkali
hydrolyzable nitrogen content is first decreased and then increased. The soil alkali hydrolyzable
nitrogen content of the plantation in 18 years is the lowest, which is 57.97 mg/kg. The average
content of soil alkali hydrolyzable nitrogen belongs to the medium level. The content of soil avail-
able potassium is 94.22~541.17 mg/kg, the coefficient of variation is high, reaching 48.78%, and
the overall content is above the high level. The results can provide some data support and refer-
ence for the development of Shangluo walnut industry.
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TRV A A [ 2 A AR P IX, 2 B v RN 2 B XA R R 0o P2 X, 4R, R T R L2 Fhé 4,
IPAZ BRI R R, AR AR ORI /M Rk, RO AT E SRR RK. SHRREZ . RIRGUR
MR ERREREF ., A 2019 K, ATTEPSRBUAE] 336 JH, WESR 13 20, LA
it 20 24470, M FEM T 2EM TN, A EEEN =5 —b k. 2Tk 50 ®H
DL R L 28 Ak I 1268 Ak, ik 84.1 JiH[1].

T, [ NA Rk B AE ) B St A A OCHRGE . Fod, WG 2 Bk S b 2, g
XF LRz kAR b - B R AR PE[2] . s AR AR ) BRI 2R [3] . MRS A HLBR[4] AN [F) AR KA ) i U
AT EAFE[S] S IR T KEMAT . thslh, 7EREFE. o8 RS TPk pk i
FIFR I 7L 6] [7] [8]-

A2k el 3 o7 R PR 00 B e vk S A = R R S T, b T R A MOl A A R X S B R, (R
X T2 1 X AZ AR I O ORI 2N R 28 . A SCLAZR IS 1 X A ik B 7R 72 X R v A 7S X, il
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2. MRE 5%
2.1. WARXERR

WHICXAL T RS TR M X, HbALBev s AR g, RISTIRE, IR FRIEFE AR, [ERAE
R L. AP YRE AR 687~804 mm X F], AEMEENFEE, FEEPET H9H, HEFK
7K 50%LA [ X 8~14°C, JLFEIH 210 K. TR E T LR AME® L, deasm b, wit
Fe it A

22. MRAE

SRAE I A5 T R 9 T R N DX VAT A Ak P e S ] Ak bl b3 AR ARl 109°41'E 33°48'N. ik
790~850 m, I 15~20°. 2019 4F 10 H, FERFFTIXIRA, 25658 X IR A e Il AR AN ] oo 4 PR S5 3 22
RS HEATRE IR, B SR L ARSRMEAD — SO0 JE o AHIF 5 B U8 B A% Bk el kT 253 JE HL A A
eV, ADERE, GRS EA S BME R E LR 3 ke, AR S JREL
BE 3N, SREURZ M FE BT A B K AR I, SRR B R M IR G g, 5, 11, 18, 20 a)AIff
A i 32 AN (X HR).

P SR AE (A A ) Joxt R L SR A CRAEIR S 20 em)2 AT 3B 48 b, 7ES8RIAS E4itr 5955 ER
U A AR B S0 5, HARRT— B ) f5 HBR 22 K/NA IR TRARSEA . LR MRS, B—F
FEAHITES J5 5L 2 mm ANEBER M T, SR )5 EL 100 g 24 PR IFAIEL 0.25 mm AR 67, BUA —FAEA
W FRREE Ed 0.5 mm ANEEANMTE, K = A FRAR LR N B A A

35 IR FR AR 5 42 R R A S BT TR AT (9] A LR B AR IR A B - AMnaEI e, 4
BRI L IR, Bl R AR B2l 8, 48R HCI10,4-H,S0, - 8 PTEIE, pHE
F pH W A (K b 2.5:1) 05, 33 A0 P I R e v VB B — DR 1 W LAl 5 o

Kk TR VPAN bRt S 2 A [E 55 IR AT, R4 BRTGA8 BEh - 88 S EAR HEEAT 23 R [10], BRI
Han 1o

Table 1. Nutrient grading standards for the second national soil census

F 1 2EEZRIREERNDRIE

E% i [ g & A

Level Extremely High High Medium Low Extremely Low
A ML (g/kg) >40 20~40 10~20 6~10 <6
4% (g/kg) >2 1~2 0.75~1 0.5~0.75 <0.5
2T (g/kg) >1 0.6~1 0.4~0.6 0.2~0.4 <0.2
T % (ma/kg) >150 90~150 60~90 30~60 <30
T (mg/kg) >200 100~200 50~100 30~50 <30

2.3. WiEAE

SEIOFE AR R Excel 2010 #4710 401t, RIS SPSS 19.0 AT HEIR M Suit /0 b AL R 25
#4531 (One-Way ANOVA).
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3. HREHH
3.1. #MtEL RS & BT

SR N XA LR IR Bl AT b, IRk e G L & s T 16.97~27.41 glkg [,
A Z K 13.39% 0 XA [F) PR A BRI AZ Ak [ AR 23 A 5 R I, B 18 A A%k el LA A ML T35 2 A
T 20 g/kg 4b, 54 11 4F, 20 4FLL EAZHk I R A HUR P SR T 20 g/kg. SEAEE R HIE
WA T B G A4 B b I AR (R 1), UhES BRI RIS LI A NUR & B E T Rk s, Bkl
ARG ELAT 1.13~1.98 gikg 2 IH], R RN 17.91%, FEETEKF. &EELT 0.65~1.21
glkg Z[Al, 5 RE 17.56%, SEETRKT. ZHk S A S &4 T 55.21~87.85 mg/kg Z[A],
B FRE15.07%, SEATHEKY. TEEAE S EAL T 94.22~541.17 mg/kg 2 [A], AR REE
iLE 48.78%, ARG R TREAFL L. g1, kT LIEANR. A%, ARPRE S S RS
TrRKFLL R, BRRE S BT KFOLE 2).

Table 2. Descriptive statistics of soil nutrients in walnut orchards
= 2. 7ZHE TR T AR M Gt

fats N H/ME AR AE ¥E R BREH
IR g/kg 14 16.97 27.41 22.1671 2.96919 13.39%
4% glkg 14 1.13 1.98 1.4600 0.26142 17.91%
AT g/kg 14 0.65 1.21 0.8629 0.15153 17.56%
AR mg/kg 14 55.21 87.85 70.4929 10.62390 15.07%
TR mglkg 14 94.22 541.17 226.8643 110.66413 48.78%
pH 14 6.17 8.50 7.7950 0.82130 10.54%

Table 3. Soil nutrient content in walnut orchards with different planting years

3. TRIMEFRERETIRFSSE

SR E KA HeEgkE 5 SERhAR 11 Bk 18 S BkAR 20 SE LA BBk Ak
ﬁg)/f{(Lg}]ﬁ 21.79+0.28 b 19.99+0.1b 22.81+0.93 ab 20.84£2.55D 19.22+3.06 b 26.04+1.24a
?@ 1.41+0.08 ab 1.15+0.08 b 1.26+0.01b 1.75+0.34a 1.30+0.28b 1.55 +0.08 ab
3&55 1.08+0.19a 0.61+0.12c 0.69+0.05¢c 0.91+0.11ab 0.81+0.11bc 0.90 +0.07 ab
ﬁjﬁfﬁf 73.10 £20.87 ab 81.81+543a 76.23+193a 66.69 £ 6.31 ab 57.97+3.20b 79.36 £5.58 a
%gﬁfg 168.31£6.22b 88.93+20.32¢c 148.21 £47.24b 260.79+27.41ab 173.63+17.73b  363.86+171.60a
pH 7.81+0.64a 6.42+0.21b 6.41+031b 8.43+0.10a 8.35+0.14a 798+0.28a

Ve [FAT G 5 AN R - BEROR AN R AR IR 2 8] 22 57t i 31 88 25 7K1 (P < 0.05).

3.2. AREIMIEERZBLE RO T E
AR R LA BR AR Ak ] S HLT R A A A et iy R RGP e ik s (181 1),
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Figure 1. Organic matter content in walnut orchards with different planting years
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Figure 2. TN and TP content in walnut orchards with different planting years
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Figure 3. Alkaline hydrolyzed nitrogen content in walnut orchards with
different planting years
E 3. TRIMEFRZERERSE

B E A VLR &N 19.99 g/kg, 5 AR ALK I LIEA HLT I InE) 22.81 g/kg, 11 AEFRA
[ FAIG, 18 SE AR [l B4 31 19.22 g/kg. 20 =LA L[z Ak Flie (@ -3 A AL & 2k 2 26.04 g/kg.

ARV PR A PR R ik el 3 A AR U A — B, #OASEIE N, R, BNk A (&
2). BB AR SRS RS AN 1.15. 0.61 g/kg, 5 F R 19 4 N Al A B AR
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11 EFE R 3 A S RIREIR S, 298 175, 0.91 g/kg. 18 4F Al 119 4 U 4 4 i Bf
2|7 1.3, 0.81g/kg. 20 FLA I FhiE b 1138 4 SR A0S & F g

AR A PR 40 R bk el - 3R i e 0 7 B A AR A S BRI T v (1] 3) o I A b e - S i e 2 75
i, N 81.81mglkg. 54FE. 11 4EFN 18 fE ML Ak - Rl R AL G, — B A3 T 18 AR [l 1)
57.97 mg/kg. 20 4 LA bR AZ A el g 2 & 2 PO I, 1A% 79.36 mg/kg .

AN TR P4 PR 0 b Dl 8 T Ak S A R A S . FERRAIG SR T e i s (1 4). B
Bl 8 O 7 By 88.93 ma/kg, 5 AEAZ BRI G0, 11 KGN 260.79 mg/kg 5 ITAA T RE. 18 A%
Bk el - SR A S B AR B 173.63 mo/kg, G FRRIEIN, 20 FLL EAZBk A B 1 % s 363.86 mg/kg.
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Figure 4. soil available potassium content in walnut orchards with different planting years
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B K (8.43)J5 HFURFAAK, 20 4 DA A% #klm 1-3% pH {4 7.98.

pH
10.00 -
9.00 - 843 8.35 7.98
8001 o m 6.41
7.00 . :
a 600 ]
= 500 A
= 400
3.00 -
2.00 -
1.00 -
0.00
B S4E 114E 184F 2040 E
IR

Figure 5. Soil pH in walnut orchards with different planting years
& 5. NEI#MEERZME pH &

4. g

R BRI 1) 357 005 BT B B I 2 DR AR B el KT MR B R, AR AR SC MLk 2 AT
T HWEOREE R I [11] [12] [18]. R TR E AL, Ak FE P AR st (oK) R 3A P 4
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i, oAt A PRI TE B B P 25 5 o SRR 5 S 2 Rl 20 4R )5 535 i T I R b, HAh AR RR F 0 B AR
o X T A%k pH B, WA 5 FREMC, 52511 pH FLREMZE R, TR A
IR EYE, TH S RIERS IR B A SRR VIR, s LA M R R
Z—[16].
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5, ARG R B KRR SRR, DIEAFFRS S B A AR WS, ZAkEFE 20 4
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