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2.1 HAERTHERE

T IR P U ) A0S M R A SRR 3 FAS [ it A
F it | TR —A4 % B (500 a 22 A7) oy 7 HIEAR 3V N F
FEMZ: (1) AL (CK) 5 (2) A HL - ToHLACHE ( CF
+ FM) A HUIE A A B 1) 88 & 28 5 R o IR
G, AU R 1AL SR A BRA ®l A = 1 2 A R
(N:P,05:K,0 Fb ] 15% :15% :15% ) , 45 Wk 75 M 4
SRR A IE 30 kg, A HLIE 250 kg; (3) Bt
HAEM(CF) , ZH MY CF + FM L3 () JCHLAEAH
] , BRI SF- X B4R A A I8 30 kg JitiAE T
[ 46 F 2000 4, 444 3 H Moot fbAE ,9 H &4
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em, FEREACHE BRI AR T 5 R, BT A TR AR
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SRR —3 . FEHIIEAE B ILEE 1.
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Table 1 Site conditions of research plots

4k 33 PR PR S SR kAR

Treatment Base diameter/cm Height /m  Aspect Slop/ ° Altitude/ m

CK 63.2 23 ZKHSE 39 531
CF + FM 79.6 15 ZRILNE 12 525
CF 61.7 10 ZRALNE 32 480

2017 4 9 A XS PR e pREEAT L AER 4R FE BT
FEAH 100 em ALBEHLLEIR 5 A~ s 42 B S, %
0 ~20 20 ~ 40,40 ~ 60 cm 3 NEUCKAE L ke
fio B OS] AR R SRR R
£, S % AR T, Z 50 2.,0.25 0. 15
mm §ifi F F A HLEK (TOC) | 5 ALK (ROC) |

ERAUA HLR (LFOM) Al 385773 AT 2
2.2 TEHGHSN

F A RN S SR T TR R A A s
Sy A AT I 5 R ] 333 mmol - L™ 5 4 R 4 A AL
W RAA PRI E R 1.7 g - mL LN E
WoorEsik' s 3 pH A pH I E , K £ H K2, 50
1o FIEFR I 5 R A M 6 2R (IN) , 8
FRAE R s K AR AR (AN | B IS s AT (AK))
LR s R0 (AP) | BRER A
2.3 BUBGIUHW

% F Excel 2016 1 SPSS 22. 0 Sii 407 {2k 3
PR AL PROF22 R B2 . o AS [R) it A A 390 78 A 1]
TR YL S AR R A LR LIRS
I pH (L HEAT B 207 2237 (ANOVA) FLE 24k
SAHT(LSD #6:56 ) , % 138 B A HLBR B S A Bk 4
A HUBRN 33743 BEA T S 20T ( Pearson #5565 .
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3.1 AEIEEALIEXFHE L EHVERERN M
3.1.1 2 EAEESE RIS REN, G-
TCHLACHE (CF + FM) 55 45 18 (CF) Y Re 4 & fr
HEARHE O ~ 20 em 4 )25 + 3 rp i A HILAR 7% 2 (1A
1), 5AAE (CK) A EE, CF + FM b i + 358 B
BB S 3 75 24. 6% o 1£ 20 ~ 40 em 1 40 ~ 60
em + 2, HHESA PR LB HEI RN . CF + FM
SEFR > CK 40T > CF 403, CF + FM Ab 34 () + 48 5
ALK A CK 325 T 68.5% F166.2% . J5 2557
Bréf R, CF + FM 4b i + 38 S Bk & i 7E
# LR B EET CK AR ; CF b3 Y 3 B Pl
e RIS T2 CK B2 R R E .,

3.1.2 £ pasmsE mE2 W JLUEH,CF +
FM 5 CF fh 3] g 248 2 A AR 0 ~ 20 em 1
235 Ak & e, H CF + FM AbFE X B 35 5 F
CF Ab3, CF + FM 4bFE % CK b FRAY 2. 1 4%, %% CF
AbPRFR R 53.2% , CF AbHRY B A ALk & b4 CK 42
B536.8% . E 20 ~ 40 cm 140 ~ 60 em + 2, CF
+ FM AbBE T 9 498 5 A fb i & i = 1 CK A CF Ak
L, Hor 20 ~40em + )7 22 R W 30 CF ¥y CK
VOELIPS - VN E

3.1.3 Xgaansises HE3 AR, CF
+FM 5 CF 4b s34 0] 48 i A Ak 5 - 2R A A
MUFR & &, BAR 2B K. CF + FM 403 > CF 4b 3 >
CK ¥, 5 CK 4 ¥EAH L, CF + FM 4B R g 3 4>
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Note: Different lowercase letters indicate significant difference at
0.05 level among different fertilization treatments, the same as below.
1 AEHEREEY LIRS FBRE 2R
Fig.1 Effects of different fertilization treatments

on soil TOC contents
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Fig.2 Effects of different fertilization treatments

on soil ROC contents

T2 A AP 5 3 80. 4% 61, 7% F
48.5% , HAE 0 ~20 em 5 20 ~ 40 em +)2i55] 5
FHESCF BTN AN L ERAAGYE SRS
CK AbHizE A B3

30 o CK W CF+FM QCF

60 k

40 P

20 L

%A HLFKLFOM/ (g « kg™!)

0~20 20~40 40~60
+J2 Soil layer/cm

B3 AEMEELENTEZAFIRSENZMN
Fig.3 Effects of different fertilization treatments
on soil LFOM contents

3.1.4  GEdes & EAMELE 3 PO, F
HIEAA 1 398 5 B Ak o7 68 HLB HL 91 24 i+ )2
RIMZE WA 2) o 3 A2 L35 Ak b 2
U LI 30K - CF + FM AbFE > CF 4bF > CK
AhFE CF + FM &b 3 4 CK 4b PR3 25 25. 3% ~
78.7% ,CF 4bFR% CK AbFRARE 19.2% ~T73.5% , 1M
252 S AU T3R)Z2 148
R2 TEMERAIER S EWH S BEVREL G

Table 2 Effects of different fertilization treatments on

the ratios of ROC/TOC in the soil %
+)2 AbFE Treatment
Soil layer/cm CK CF + FM CF
0~20 10.14 £0.92b 17.27 £2.23a  13.10 +3.47ab
20 ~ 40 7.37 £3.60a 13.17 £2.00a 12.79 £3.21a
40 ~ 60 5.57+2.91a 6.98 +£8.08a 6.64 +2.48a

VE O R T + bR
Note; mean + SD.
3.2 AEEEEEXNEMELIE pH F1LERTH
A
3.2.1 X3 pHIA WFEIAUEH, 5 CK 43
AHEE, CF A SR A A AR A 3 > 1 )2 4% pH {E 53 5]
AL 0.61.0.59 F1 0. 67 ~BAf7, 7E 20 ~ 40 cm Fl
40 ~60 cm BT ERF| L F B CF + FM 4 #
Xf 3 pH {EA S FHERT HE5 AR B2
3.2.2 2%42 MNE4FLEWN, FHEMH 15
RS 35 S VLR AS LA L, CF +
FM gb$E ] i 340 R e/ & a3 A L2 R IR
34 :28.0% 79. 3% 1 67.6% , CF kb3 iy - 1
ARG HTE0 ~20 em T ZA I, 7E 20 ~40 cm
140 ~ 60 cm P>+ 2B G D, 5 CK Z A48
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Fig.4 Effects of different fertilization treatments

on soil TN contents
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Table 3 Effects of different fertilization treatments on pH and available nutrient contents in the souls
Sy E| JGBL +JZ Soil layer/cm
Ttem Treatment 0~20 20 ~40 40 ~ 60
pH CK 5.29 +0. 13ab 4.98 +£0.27a 4.81 £0.12a
CF + FM 5.82 £0.27a 5.25 £0.20a 4.93 £0.23a
CF 4.68 £0.49h 4.39 +0.35b 4.14 £0.09b
KA AN/ (mg - kg 1) CK 138.33 6. 11b 89.67 +20.21b 78.23 +5.78h
CF +FM 162.33 +17.56a 156.67 +£10.26a 123.10 £23.10a
CF 169.67 +£8.74a 73.13 £15.47b 70.27 £22.34b
A AK/ (mg - kg™!) CK 140.33 +49.33h 73.93 +31.95h 61.77 +19. 18b
CF +FM 198.33 +24.03b 78.50 +17.33b 59.50 +4.50b
CF 271.33 £31.09a 127.53 £10.71a 126.33 +17.50a
AR AP/ (mg - kg ') CK 29.03 +12.59h 16.30 =2.77¢ 9.98 +0.01c¢
CF +FM 359.33 +43.04a 282.67 +24.17a 165.33 +18.01a
CF 290.33 +46.46a 199.00 +39.05b 103.67 +14.22b

HEN S (£ 3) o Hor, CF + FM ARHE T IR A R
SRR CK AbHEEE N 17.3% ~74.7% ,3 1+ )2+
SRESRIE IR 5 CK LB B, CF AR R
RIKIEPER S TR R TR 22. 7% 45 R 2 5+
BF, CF + FM LRBER s 0 35 i B B —
FERERYBE N, H 3 D+ JZ L3S CK ALFAH L, 22 5%
PPN 5 CF AR PER A 8 B 5 i 50 CK AR B
72.5% ~104.5% 25 R =55 B E, CF +FM b
5 CF AR A 2w & B R T HE B A 2.,
55 CK ALFARLL , CF + FM Ab38 T (945 20k & B4 i
12.4 ~17.3 £, CF AL 2R 094 200 & 3 i 10..0
~12.2 %,
3.3 HiELEANRS TEFSWEXE

AR HTAE R AW (32 4) , F HEAR I 8
AHILBR o AR N 2E A AL 5 [R] 14 A0 5 P 2 12k 2]
W IR s =85 A UK AR 1 R0 A G 2R 08
RF 0.7 IR BIM AR & AR IC AR, 5 s B Ay 3
(] AR A St 38 3] 2 mid e 25 /K5 pH 5 2 /A
IR SRR S 2 A G, 5 58 B R 355 i ] G
E2iPS e

x4 TEANBRSIEFSNEXE
Table 4 Correlation between soil organic carbons

and soil nutrients

TR ALK
Correlation TOC ROC ~LFOM TN AN AK AP

coefficient

TOC 1 0.839™0.764™ 0.977™ 0.931* 0.471" 0.647 **

ROC 1 0.752* 0.836* 0.791* 0.509 **0.744 **
LFOM 1 0.772* 0.735* 0.482* 0.748 **
pH 0.665** 0.584** 0.062 0.267

HE:* xP<0.01, *P<0.05,
Note; % % P<0.01, =P <0.05.
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LU B R A B X B L R G 25 S H
BE AN B B B A S N S AR
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B B BT — e FE R X A 3 i — e 1Y
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Effects of Fertilization Measures on Soil Labile Organic
Carbon and Nutrient of Old Torreya grandis

ZHANG Yu-jie, WANG Bin, LI Zheng-cai, HUANG Sheng-yi, YUAN Ya-nan, QIN Yi-xin

(Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China)

Abstract. [ Objective ] To reveal the effects of different fertilization measures on soil fertility, and provide a ref-
erence for fertilization of old Torreya grandis. [ Method | Three different fertilization treatments ( non-fertilizer
(CK), chemical fertilizer plus farmyard manure ( CF + FM) , and chemical fertilizer treatment ( CF) were car-
ried out in the Chinese Torreya National Forest Park in Zhuji, Zhejiang Province. Soil samples were collected
from the field to analyze the total soil organic carbon (TOC) , readily oxidizable carbon (ROC) , light fraction or-
ganic matter (LFOM) , and soil nutrient contents in 0 —20, 20 =40, and 40 — 60 cm soil layers. [ Result] (1)
Compared with the CK, the contents of TOC, ROC, LFOM, total nitrogen (TN) , and available nitrogen ( AN)
in soil layers increased significantly under CF + FM treatment. The contents of ROC, LFOM and AN in the topsoil
and the soil available potassium ( AK) in each soil layer increased under CF treatment, especially AK. The effect
of CF treatment on the increase of soil available phosphorus ( AP) content was far less than that of CF + FM treat-
ment. (2) Soil pH increased insignificantly under CF + FM treatment, while decreased significantly under CF
treatment. (3) The ratios of ROC to TOC in three soil layer for different fertilization treatments showed . CF + FM
> CF > CK, but only CF + FM treatment in surface soil was significantly higher than that of CK. (4) Correlation
analysis showed that ROC, LFOM and TOC were extremely significantly correlated. The TOC, ROC and LFOM
were significantly or extremely significantly correlated with TN, AN, AP, AK. [ Conclusion| The organic-inor-
ganic combination treatment is more conducive to the accumulation of soil organic carbon and soil nutrients than
the single application of chemical fertilizer treatment.
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