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Abstract: [Objective] This study, with an investigation of a total of 134 topsoil samples (0-30 cm)
systematically collected from Chinese hickory (Carya cathayensis) plantation in Dashanchuan Village, Daoshi
Town, Zhejiang Province, is aimed to provide scientific basis for rational soil fertility management of Chinese
hickory plantation at village scale. [Method] GIS and geostatistics were utilized to reveal the spatial
heterogeneity of soil fertility properties, whereas principal component analysis (PCA) was used to explore the
main controlling factors affecting the soil fertility. [Result] Soil in Dashanchuan Village was acidic (pH 5.39)
on the whole with the average of bulk density (BD) being 1.14 g-cm™ while organic matter (OM), available
nitrogen (AN), available potassium (AK) and total nitrogen (TN) were moderate with average concentrations of
42.13 g-kg™', 115.89 mg-kg', 82.69 mg-kg™' and 2.33 g-kg' respectively. Available phosphorus (AP) was
low with average concentrations of 1.47 mg-kg ' with the nugget coefficients of BD, TN, AP and AK below

25%, featured with a strong spatial autocorrelation. Soil pH and OM showed moderately spatial autocorrelation.
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AN fit the weak spatial autocorrelation, which indicated that random factors had a significant influence. The
results of correlation analysis revealed that pH, OM, AK and AN had significant correlation with altitude and
bulk density (P<<0.05) while the integrated fertility index (IFI) of study area ranged from 0.20 to 0.90 with an
average of 0.66, indicating moderate fertility level. Principal component analysis showed that OM and AN had a
high load in PC1. [Conclusion] The study area suffered serious the soil acidification and nutrient imbalances
with the soil fertility being high in the middle but low in the surrounding areas. Besides, OM and AN, are the
main controlling factors affecting soil fertility quality of the study area, with their contents significantly affected
by elevation and BD. Therefore, to improve soil acidification and soil fertility quality so as to better manage the
soil, single element fertilizers including quicklime, nitrogen, phosphorus and potassium could be applied under
the principle of “large formula, small adjustment” based on formula fertilizer. [Ch, 4 fig. 5 tab. 28 ref.]
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82.69 mg-kg'o FIUL, OM. AN, AK MITN AT %2 3R /1K 5 RARA R S LR & L)
%’fﬁj:ﬂ(-ﬂz‘ s PN ':Pﬁ 72.3% E’J l:i"ﬁ OM j: IEIJU‘T/’FLF Table 2 Classification standard of soil fertility and its proportion

(>30.0 g-kg', MUheE, —Rmi); SZH, R34S IFI HHEH L% JIE F3 K-
AP IR A%, F AT 97.0% B IX I AP i 43 v <0.40 2.99 %
BT 5.0 mg-kg ' ILAZBARH + 3 FR0A8 S R AL v (0.40~0.60] 23.88 ek
Ty 10.25%~151.21%, pH. BD, OM. TN, AN i (0.60~0.70] 33.58 s
Fil AK 34124 B A5 5 (10.009%~90.00%), MKFI/IMK " 070080 2015 R

I >0.80 19.40 w7

P TN, AK, OM, AN, BD. pH. AP £H N5
JEAESE (>90.00%), 725 FREE K (151.21%).
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Table 3 Descriptive statistics of soil fertility properties in Chinese hickory plantation

WiH pH BD/(grem™®)  OM/(g-kg')  TN/(g-kg')  AN/(mg-kg') AP/(mg-kg')  AK/(mg-kg")
¥l 5.39 1.14 42.13 2.33 115.89 1.47 82.69
/ME 4.60 0.58 10.51 0.32 1.39 0.03 10.04
KAE 8.24 1.70 153.11 12.31 311.57 16.94 273.72
b2 0.55 0.16 22.22 1.58 57.73 223 46.26
7% S5 F A %o 10.25 14.04 52.75 67.62 49.82 151.21 55.94
T BE 2.215(1.67) -0.110 2.262(0.22)  3.753(0.12) 0.670 3.515(0.01) 1.671(—0.33)
U RE 7.330(4.48) 1.800 7.226(0.89) 19.613(2.84) 1.070 17.839(-0.03) 3.709(1.18)
K-S 0.024(0.07) 0.129 0.003(0.68)  0.000(0.07) 0.448 0.000(0.20) 0.004(0.64)

B 55NN AR, Box-Cox e/ UMM . IESE K-S IR A9 B E MR n=134,

22 FTEELREMFFE

13 pH. AP Fl AK ¥4 4 BRI AL (3% 4), BD Hl AN, OM il TN 43 B 44 4 5 Bk 0 i e 307 4
A1, pH. BD. OM. TN, AP #l AK S & {H4ZE T 0, 1Ml AN G ER K, WK E, BD. TN,
AP I AK BYHSEE /N T 25.00% (0~7.00%), B EA MREIA 25 MMM ; 13 pH. OM [k IL LN
25.00%~75.00%, J&F rp2am i iy 2s (el A6 s W 8 AN B3t >75.00%, S ZS Al A e, 1
HAR B B2 BN 280G s SRV R . OM ARSI, R 2364 m, FUAZS [A] 704 A% Sk 4%
3, pH. BD., TN, AN. AP Hil AK {25 F240/0N, 435100 732, 390, 327. 1951, 342 1272 m, 7ZEFEH
MR ToRAERIE, SRR EA RN

F4 itk L BEIENfERE T E RBIRIER R EEXSH

Table 4 Semi-variogram model and parameters of soil fertility properties in Chinese hickory plantation

Eit N P AR P4 1H(Co) HEMHCH+0) R /m HIELL[Co/(Co + C))/% R
pH BRIRALHAY 0.000 5 0.001 8 732 27.78 0.98
BD FEREAY 0.001 6 0.0253 390 6.32 0.83
OM [ 0.029 5 0.067 9 2364 43.44 0.83
TN TR 0.002 3 0.0459 327 5.01 0.86
AN FEREAY 2798202 6 3432.030 4 1951 81.27 0.63
AP BRIRALAY 0.0130 1.447 0 342 0.90 0.94
AK BRARAAY 0.004 0 0.057 2 272 7.00 0.80

23 ZFEDHIER

WE 2 PR KREB7HLIX 43 pH 5~6 Fil 6~8 B HIELE P AERER; OM FIl AN 1925 8] 43 A FLEEARALL,
PG FR 0] AR i AR T T, R R AN ZS [l [F BT AR G 0 2, BEHRAR . AP B S BB R AR
AK [ 23 8] 49 A 5 4E kg vl ] g 79 000 328 7 B AIG . TN BB A0 SO Gl v, aS R A AR VE IR AR s, A
52.2% 1) 133 TN B 0450 KA E 5 2 I A —uhnifE (>2 g-kg )™
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Figure 2 Spatial distribution map of soil fertility properties in Chinese hickory plantation
2.4 HIEEEAIEFREXES T

WP N+ 5 + AR S 38 bR 18] A AH O £ B (&1 3): 1§35 pH. BD. OM, AK il AN &} 3 #f &
(P<<0.05), HH'5 OM. AN 24 BEMIFFLE (P<0.01), F£H OM. AN A543 Kbt & R 00 T & i
Ham; W5 pH. BD. AK £ B3R (P<0.05), H o5 pH i AH X &5 K. BD 5 OM,
AN 2 B2 W 5 AHDE (P<0.01), KB BD %I 4 400 11 K-

TSNS FE bR Z [ A OCE (18] 3) s pH 5 HA R3EFR A 2 AARSC, Hrb 5 OM 24 12 2 7 Al
X (P<0.01), 5 AK 2EBFHNAHKL (P<0.05); OM., AN, TN W#Z ] 2 2 & FAH X (P<0.01).

2.5 TEERASZEEESR

FETBRIZE GITMILTTAL, BT X IR A ML T 4650k 0.20~0.90, ~F¥1°K 0.66, FI UL +-4EAE J1 K F
. iR 4 FoR e BEJIHEEE S T LIBREHOIR EZ A S, A ERGE T A X - e
AOFIE S BB HE B R A E A AN, AEVERSRI AR AR A oA, S Tl s ot e .

W S PR AR R T 1A FE SRR 3 A, B2 kRN 71.026%., F£HF
FHHT 3 A ERATRFE RN R T m N R ol 17, HEELEA 46405 OM. AN 7E5S | i
(PC1) FHAKKEM, ¥WKF 0.8, XA BERm; 52 s (PC2)AP Fl AK ik, *
fIE 5 IR R TR LA BB 15 5 3 F2Ls) (PC3)TN Zifirfie Ko

33tk
LA MR R Ak 1 0 135 pH AR &2 L | (pH 6.00~7.00), 3B/ AL B E B 5 B LLIAZ MR SR 5 it o

4 IR MR R Ak B R A U AR SY 8 pH 9 (E R 5.39, A5 90.9% By b 1 1
pH<6.00, 3 pH PR 26.33%, HAFRZ NG5 (HIERER . B A5 MIBENLIRN R (A AHsh . &



816 LA 3 Nl N =+ 2023 4E 8 H 20 H

R REL
1.00
aa 0 Pyl
0.82
0.351 | B . .
0.64
WA
0.45
—-0.291/-0.231 BD . .
0.27
P s
0.09
~0.341 pH . *
-0.09
0.3910.211 ~0.511 0.341 OM .
-0.27
AK *
-0.45
0.24 -0.311 0.631 AN .
—0.64
AP
-0.82
0.351 0.231 TN
-1.00

*Fon P<0.05; ¥*P<<0.01.
A3 LAk LIERE H 694 £ 5T

Figure 3  Correlation analysis of soil indicators in Chinese hickory plantation
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Figure 4 Soil fertility level distribution map of Chinese hickory

plantation
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Table 5 Principal component analysis of soil fertility properties

Epsr falll FHEAR  H2ETukR% By 2ETieR/%
pH BD oM AN AP AK TN
PCl 0.567  —0.782 0925  0.838 0.036  0.045 0383 2.641 37.735 37.735
PC2 0.186 0.156 0.018  0.019 0790 0722 —0.201 1.246 17.805 55.540
PC3 0.406 0237  —0.025 0.8 —0260  0.526 0.695  1.084 15.487 71.026

MR R s TR AR A K RO, S L X b S ) s B i b A | LA B 3L
AR, ARBFSE AR A IS S AL, IR pH. AK 2 B E AASC, W5 OM. AN ) i 3 IE A ¢,
BD 5 OM. AN BEGAHS . 7Eldkid A= w7 b th KRB, BEE m R, Rt
SNV, SRR o ik B G T AR TS, T OM St 70 By s AR TR B I /K
WA T B, it B SR B35 R SC R4 . BD 2 R R B FROK IR RE ) i SEAR W B bR, 2
NG S R, 5 EAKEE S . AR RIS . BD fHMOR, R LRSS, BN
BRTER S BV, RUI LR Z L, BbEsr, ks i m, FIT R AR 59 e ik
7, e R R AL AT R

4 Zik

F5T X H s R LR 1, pH ¥I{E M 5.39. OM, AK., AN, TN Jfiig 0 %0E , ¥R N 4548
S, AP R BBAMMH N S EAR . Ear AR AP AK. TN EE 2 250 E 52,
pH 1 OM Z 45K [N Z MBEHLIA R ILFEE I, AN 2 WL ERZERE K, AP, AK F1 TN #9243 [ 5
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