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Abstract: To study soil fertility in Chinese hickory (Carya cathayensis) orchards via soil surveys and to opti-
mize regional soil and fertilization management, in the spring of 2013, 189 soil samples were collected by GPS
from seven towns in Lin’an, Zhejiang Province, China, where distribution of Chinese hickory is most
widespread. Soil fertility properties were analyzed and compared among the towns. Results of the study area
showed that soil pH value varied from 4.2 to 7.5 with a mean of 5.2; 75% of these soils had a pH << 5.5. The
content of soil organic matter (SOM) was rich in general with a mean of 31.6 g-kg™. In most of the orchard
soils, available nitrogen (SAN) (hydrolytic N) was rich: 91% of the investigated soils > 80.0 mg-kg™ and
15% of those> 200.0 mg-kg™. In Tuankou Town all soils had SAN > 100.0 mg-kg™. Although the mean soil
available phosphorus (SAP) was 14.0 mg-kg™, 63% of orchard soils were << 10.0 mg-kg™ and 40% were <<
5.0 mg-kg™. Mean soil available potassium (SAK) was 85.9 mg-kg™, however 51% of the research area had
SAK < 80.0 mg-kg™ implying a low SAK supply. Therefore, severe soil acidification and high SAN were most
common in the research area and a considerable number of the orchard soils had low SAP and especially low
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SAK. Soil fertility management measures need to be made according to local soil conditions to ameliorate soil
acidity and optimize fertilization; and soil testing and formulating regional fertilizer applications are required to
control N fertilizer application, to improve soil P availability, and to emphasize K fertilizer application. [Ch, 7
tab. 23 ref. ]
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Table 1 Distribution frequency of soil fertility parameters in the soils of Carya cathayensis

o pH i B 1R A A

e it e ke e T g, O e B
kg™) kg™) kg™)

149 <5.0 47 <10.0 1 <80.0 2 <5.0 40 <50.0 20

24 5.0~55]55~6.0 28|12 10.0~20.0 | 20.0~30.0 12 | 34 80.0~100.0 6 5.0~10.0 23 50.0~80.0 31

3% 6.0~7.0 11 30.0~40.0 33 100.0~200.0 76 10.0~20.0 15 80.0~120.0 34

4 7% =7.0 2 =40.0 21 =200.0 15 =20.0 22 =120.0 15

Y{E 52 31.6 155.6 14.0 85.9

i 4.2~7.5 9.7~67.7 56.6~269.0 1.4~130.1 18.9~255.7
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b A I AZ PR AR A T1%, 53R ®2 ARELHELZMMETIEpH EELSH
P A 538 T R L ) B A 4R pH e Table 2 Distribution frequency of soil pH in seven towns in Lin’an City
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50)/% 155~6.0)/%  7.0)/% 7.0)/%

WA 4 (pH 5.1) Al i 81 (pH 4.9)

BT 52 16 ] 10 23 0 53+07abc 4669
(P<0.05), pH KT pH 5.0 ffy ;X 5k Efk 48 3913 7 3 52+07abc 44~75
ti 32%, pH {AAE pH 5.0~5.5 DCHAY 71 1719 3 0  49:04c 4462
i 36%; AR pHE N pH 5.1, eps o5 41125 9 0  54+05ab 4768
pH {EA& T pH 5.0 X3 5 55%, S8R n 32 36 | 8 16 8  55:07a 47-74
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WAEERKRES., HES3 L 190(< 2%:(10.0~20.0 | 3 £%(30.0~ 4 %% (=40.0 i/ ke AR/
W ULE I BT s fe T100)/%  200-30.0)/%  40.0)/%  g-kg)I% (g-kg™)
W2 Ao miah, Hilh s 4~ B 0 3142 26 29 343+ 113ab  174~67.7
2 BT BT P R 4 8 Bk 0 1016 26 48 380+ 133 a 10.9~66.5
T 300 gokg . 7 T 3 15 | 34 31 17 30.1 + 10.5bed  9.7~55.8
N L, dsmE 0 19 | 47 31 3 26.8 + 82 cd 11.2~51.7
Z UL LA HLTT it 0 0140 44 16 332 +86ab 20.4~54.2
SY BTy E AL > £ > T 0 30 | 30 35 5 255+9.14d 11.1~41.8
Titt F > KB > Je bd > 0 e 0 7126 47 20 325+ 7.5 ab 18.5~45.9
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PSSR 3 Bk, 0 38.0 gk, BEE T K (30.1 g-kg™), W HUIAE(26.8 g-kg™) FITHT(25.5 g-kg ™) 55
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FOOARAN A LI e R R R o0 £, I 28 R R A TP Nk
BLTH Ak 4 i A A o i 11 BR0RI K B B MR ot + 38 WL AL F b el K, 3 51k 33.2 g-kg™! 11325 g+
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i % 7 4~ & G AR D+ 50 BRI L TR m SR B KT (R 4), Hohii D sy, M173.2 mg-
kg™, Mo+ A A% EUR R E0E T 100.0 mg-kg™ B X385 100% ,  H T B AR AT R b 4 R 25 7S 39.6 mg -
kg™ #128.6 mg- kg (P<0.05); F4 TELHELGHKBTEERAZERNH
K. B4, EALFIE B 41 Table 4 Distribution frequency of available nitrogen contents in the soils in seven towns in
SHIRZ, A RCAE R 55 Lin'an City
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200.0 mg kg {9 < B 5 23% ; D6 0 3 77 19 1643 +432ab  89.6~256.8
SOk 14 AT B B B .g,pc 7 3 68 23 156.1 + 484 abc  56.6~249.5
e e e il 3 1 74 11 1446 +406 be  62.1~241.3
R R ST B AR, Rk w3 88 6 1524 +372abc 68.4~255.0
WwHkE T 130.0 mg-kg™, 242 S| 0 0 84 16 1732 +£350a 111.7~2638
HMEEARRATRE ST 0 25 65 10 1336+392c¢  864-2064
100.0 mg -kg ™ A X 3 43 5 5 km 0 7 73 20 1693 +429ab  99.5~269.0

85%F T5%., % 2 FH 1A KA Pl KNG TR 005 KOF AR R E 2R
J BB, AR BT R A IR I A Y TR,
25 AESHELZEk Mt T EE K LR

MRS HTUUE T A2 8 Z ) LA b - 3 RO KT 22 A R, v I8 o 8 A A0 o i
Iy R (33.0 mg-kg™), 5B A 6 4~ 2 R B E MR (P<0.05), 14 808k & 4580 T 20.0
mg- kg™ (1 DX (5 58%, T7% 1) b 3 A 509 T i 2 A T 10.0 mg kg™, A 109 1 bR b T R 08 T
T BUR T 5.0 mg-kg™ o YRR TR BEURIE B BEL, A SO BT A 43 K003 S 2 20.7 R 12.6 mg-kg™, AR
A AR R A B A ST, A 2 A B R B O I 4 BUIR T 10.0 mg-kg ) X34 5 50%
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Table 5 Distribution frequency of soil availability phosphorus in the soils of seven towns

in Lin’an City

2 60% e - AT BT AL o g%;f2i§f’33;%”4%ffg)mﬁm%«g>(ﬁfg
- o By e 770 )0 mgrkg T )iTe mg-Kg
ﬁ? 5.0 mg-kg, *i% pH {Eﬂ M s 10 13 19 58 330+304a 22786
S RS 2 -4 S 19 A7 3 A Eft 48 32 13 7 74+76c  19-357
%, e b BUbR 3 + 4 pH {H 40 7E % piAs 63 23 6 9 6.5+08¢c 1.4~30.9
fKF-(pH 4.9), ARBEIT 050 spus 38 2 16 25 126+ 139be  1.4~62.6
AR 10.0 mg-kg™ [ XI IR HE mo 40 36 12 12 9.6+100c¢ 1.7~37.0
IR 86% ; E LA S RSy 30 20 20 30 207+300b  1.8~130.1
BT 10.0 mg kg™ X8 5 80%, KM 53 13 27 7 77+61c  1.8~206

fitt B A 76% 11 1 5 A WAL T
10.0 mg kg™,

VLB . AR/NG PR 0.05 KF FHAERHZER,

2.6 REZHELGHHE+ RS E LS
TR 00 00 T4 A W %6 AR LELBHKE IR RS ERN T

T T 0 B AT i A B Table 6  Distribution frequency of available potassium contents in the soils of seven towns in

P HEVER . B3 6 ATLLE . Lin’an City
TG LA E I, (S 200500~ 300~ 45(21200 Bt/ A5 i/
18.9 ~255.7 mg -kg Mg 23k 50.0)/%  80.0)/% 120.0)/%  mg-kg™)/% (mg-kg™) (mg-kg™)
236.8 me-ke'; RSN, $ BE 23 32 32 13 843+ 459 ab  18.9~216.1
6 A 2 B BB TR Aty wa 19 19 26 36 96.6 +27.9a  33.0~169.2
o e i 40 29 29 66.6+37h  255~151.4
fE3K T 80.0 mg-kg™, A1 WEE 13 31 47 882+ 412ab  31.0-255.7
(AR S - S O B Oy 20 40 36 4 80.6 + 28.6 ab  42.5~159.5
o (1024 mg-kg™), AR — e 5 25 50 20 1024 +380a 4291962
2N RO T R E km 7 47 20 27 938+398a  464~167.0

B as a2 S, R P . ARING FHEEFR IR 0.05 K FIETE & 22 5%
TRV 30 AN T o S A T R A O 2 80.0 mg kg (AR HE , TAIHRAE . B LA AR B AR 4 ) 30%,
38%H 54% 1. I BEE A 14 3 A 2 B 19 A B LA B0 ) 84.3, 88.2 1 80.6 mg-kg!, 3
NS 55%, 44%FN 60% 11 b b - 598 5 508 T AL TR A DU R KO . e B R SRR R, ARt £ 4
AP AR, AU 66.6 mg-kg™, & T 120.0 mg-kg™ B AR X IHAL 5 3%, 69% 1 bk 1 3 ACE A 2
80.0 mg-kg™',
2.7 iz ekikit AR I ARAE KM S BT

ERIETEZIGIRZ AT 7 g Wbt LA IR 2 I RO4E 36 0
BIEMHKRCRT), HHFEAYL thie 7 Correlation between soil chemical properties in seven towns in Lin’an Gity
JT 50 SR SRR E W IE A G, AH G

Ry AL pH fE A EER e FRA,
REGL 0764, FU AL 11 pHfH  0.104 1
BRBE I EUIAML, XERZME dum 0125 0.086 1
G —F, JAh, IS S A R AAEE 0105 —~0.064 0276*+ 1
B ARSI B M BB A, | A 0764 0242w 0.187+ 0.067 1

LT o FORTERAFE OO Jy 0.01 I, AR SRk B R F K5 * &

NAGERMET, AWM =B R AU e ‘ o
FRAE A1 (U Jy 0.05 B, A e i 51 i KT

BKE T B AT IR, R e R
ORKPIETENE R ZE SR o R, LA SR A A ALK P AR B A A it AE 15 it 1 RCEE 2 . 4 pH
H5 A BB BN R FORSENE, B LA MUK R, 3 pH (EREAR, PRI SE
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AR b SR 7 AR B DR L AZ B 7 e I B A DG B PRI R RS W LR AR, AT LT
T f SR L IRNE A R, ASOUOUAE 2 3% 0 (36 B R DR R D TS A P, X S b P 1 5 Y
B MRS Sh AR AR RO, AR pH BN RTR Gy, A SR AF A AR K A
AU B > BUE BN, — AR R IEAR RS E ™ BIF ST DX LA B AR 3t b A LIS k20 K (P-4 31.6 ¢+
kg™) 5B AF(30.7 g kg ™) RALMEAFT (32,0 g-kg™) YIS R — 2.+ pH AR TR 2 54
P . NORIEAL A R R B A OG, e, PR AR R BRA S, M AE Shsis , 1 pH
{ELAE IR IR DL A AN SZ AR DI B0, RESE 4y o B L SN F BEAR S O 5 7AW 2E Ry, LR
R OU SR S AR ) A AR IR 23 W SO F QI R 20 SR 22 IR AE AR AP 1 56 AR T At + 357 4y
WA S EE LT NECAELLR, ARFETILERZ G TOKaKFENEE L, AKEL
SR (R B B T R A T A P T AT RV A 2 S B B, e m ik AR KO Y A
PR T 10.0 mg-kg™ Wf, (IRBERIARA AT RESRBE . (PR AR LI IR D TT R0 5 85 15 32 B AEZS
FEPE OB T SR T AT R B AR . I — T 9 ARk, 11 A vE M EEARIR, T
BARHR R KR o IRk A X 22 9 S BE i iy L X, AR 7 (R, AR R B B B, & Z
WFRILF B2, Wi, SRR SRS BK 1 R M2k o 52 00 5K % U] 2 A Ay it AE X L A% 4k
AL PR S AR A s R R S

A 2 — A I 5 2R K TR P B A A L B RORAAE S, R pH (B, RATHIRT 545 R
e U R KR IR 8 AE . R SR O ROEAR, BPARSE T ™ B A LA Ak bk, 1 3 pH (311K
T pH S.O(HARKF) . +3 pH (e e p R BAL PR, 2+ IRIE N M EERARZ — o X% 7
A G BPA TSI AR, 5 U RO BT Y LS A, R pH (R 20 HEZ0R Y pH 6.0~7.0 2k
BUAER) pH 5.2 BFFEIXAT T5% i+ 3 pH (AR T pH 5.5, 5 B IEMAAE KB Bt:, W pH {7l fiE
IR AR SRR A IR, BORR 7 ad i 2o 0 LA A T, e b SR A B b SR R 1 - S L
Bl (71%), W2 WML SR EY, WRERMI e, HALHARUrTE . Hit, Rllibk
L R T DAy LT (1 - SR Al ] RS 2045 B o B T A

TP IR ICR I A N2 5 pH AH R K SR S fie i (H 2 BUAE £3% pH 6.5~7.5 2
], 3% pH (i s IR, #R MM Y) AR KB FROCR A LA AR, S EUEY) T it 1078 J7 00
R NTHEN R R M E BRI, HREA = REFRITTRZ —, KA, X LRk ™
A FLAE R o W5 DX A AR ol R AR R, B R MR Rl RIE R B, AN DR i IR
A GURBTHIR SIS MR, b ok IR IR . BEAh, M IR KRR, S REL 2
51 LA B 2

A A AR TE RN AT R RE S R LA SR S ORI 5, AT S 0 L A% B it S A
an i E. FERRACEF, KRR A S I, B IR AT LB, T RE & i S M VR4
PR AR B R R o fERRTESCAE T O 8 pH 4.9), B85 B EHOR B . MR, BRIYA AR
%, BB DA77l B BER S o 8 48 5 398 pH (AR Bt AT MUIE S5 i, A7 R T 482 1o H30Emi A9 7 2K
Mo BTFEAEL: BKP a0 22 SR BOR, W T 30A JOBACFBm 10 5 4L TR A 25 3 4> 2 41
P83 DX, 7 R LA A A 2R SR A [ B, 3 SR R e LA A PR s SR £ A S XU

FEAE AR T AP i AR 00 1 R At 0k 5 7 R A 7 i o LA — b R R R A A
7/ N s I O L TR - 3 0 €/ A U B S A e AR N R T LR S T S B2 1/ S
SV ZARAEYAN G BFTE DA T i 0 BT 30 85.9 mg-kg™, A 51% AR - S Y AR R L
80.0 mg-kg™, THIMIAIAL o ARG, 3247 5 L% B R B = 22 5K T IS AN IR I K F AR LAY A SR
MRAB TR =, REFR

P LA B AR M R 1 - 338 pHL (B, D80/ RUIE AR, 0t 0 P A0 488 iy - Sl A 5k, T IR R A
TUR 81 R it AL 45 ) 2 0l 1L R A Bt i i moi 20 e o g P DAL At 7= X B S | BEJ5 B O A ¥
oo WEFEAR, DLRANR XIS SO0 A B . ~JH522 50, BRI [ — SRS TR AR L A B bt ]



F33EH M LG DN TN S5« i 2 T AS [l LA Ak 777 DX SRR 4R B0 9 22 S PEAT 52 959
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