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Effects of canopy nitrogen addition and understory removal on soil organic

carbon fractions in a Chinese fir plantation
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Abstract ; Increased nitrogen (N) deposition due to anthropogenic activities has been recognized to have important effects
on forest carbon dynamic and plant diversity. However, most N manipulative experiments from the understory have suggested
that external N addition can influence soil organic carbon pool, very little is known about the effects of canopy N addition on
soil organic carbon fractions. To investigate these effects, a field experiment was carried out with four different treatments
including control (CK) , canopy N addition (CN, 25 kg N hm7?a™, understory removal (UR), and canopy N addition
plus understory removal (CNUR, 25 kg N hm™a™") in a Chinese fir plantation at Shaxian State Forest Farm, Fujian
Province. The experiment was started in June 2014 and was a random block design with four replicates. After 5-years
treatment, soil samples were collected by a stainlessness core (3.5 cm diameter, 60 cm length) and separated into three
depths of 0—10 cm, 10—20 cm, and 20—40 cm. Then, total organic carbon ( TOC), recalcitrant organic carbon

(ROC), readily oxidizable organic carbon ( ROOC), particular organic carbon ( POC), microbial biomass carbon
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(MBC), and water-soluble organic carbon (WSOC) were determined. The results showed that soil TOC and ROC contents
in the CN treatment had no significant changes, but the contents of soil ROOC at the 10—20 c¢m layer and MBC at the 20—
40 cm layer, and the proportion of WSOC to TOC in surface soil layer significantly decreased and increased, respectively,
compared to CK treatment. Moreover, single UR treatment did not influence soil organic carbon components, while CNUR
treatment significantly decreased soil WSOC contents and proportions to TOC. Pearson analysis showed that both soil labile
and recalcitrant organic carbons were positively correlated with soil moisture, water-soluble organic nitrogen, microbial
biomass nitrogen, and ammonium nitrogen. These results indicated that soil labile organic carbon (LOC) was more sensitive
to the short-term CN (5 years) compared to ROC, and the responses of subsoil (10—40 c¢cm) were larger than top soil
(0—10 cm). CN could promote soil LOC decomposition and consequently have a negative effect on the accumulation of soil
organic carbon. However, UR was likely to offset the decrease of soil LOC induced by CN in the short time since UR would
change the soil water and available nitrogen to decline the decomposition and transformation of soil organic carbon. All these
findings suggest that the effects of CN and UR on soil organic carbon fractions and dynamics are complex, which requires a

much longer-term manipulative experiment to understand the responding mechanism of soil carbon dynamics in the future.

Key Words: canopy nitrogen addition; understory removal; labile organic carbon; recalcitrant organic carbon;

Cunninghamia lanceolata plantation
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N [5) L 3EA HUBRZH 43 % SRR Ay o Jo AR T3]0 = 38 BILB 2L 3 X b 8 T 28011 ey 1o 2 75 31 T % 9 1 Ak
TIEABESE, HRTHRIAATERE . PR, IR MOR EAS Ik A AR - 3 DL 2H 53 A 2 e, o TR A L N TR AE
RGN S LB BV 10k SRR Ay i i HAT B B0 5

MO AR B A S R GE T AL, vl i e e R Wl A s W A K S i A
M S e e AT I R A HLAR I Al SRR A R N TR i R 4 B
22— AR AR REBRTT 51 1K IR A PRI RS S h 5 R R A s Y [ R R XL
(1 PR 80, T R 3 P U AR S A BB 1 S TR, AT R MR R R
0 3o 2 b P A i A 8 TN AR B LB A A BB & 5 2 A TR A
I ot 2 5 - SR B SR b - S A T A R AR Y SR, R M T AR RN SR AR
R BRI 15 23 IR AT R AR - A MLBR 20 23 A sl , E WG NV AE A Rt — 2D OISR

FA (Cunninghamia lanceolata ) 2 3 IR i A7 (4 4 A= FHRF A8 ol , G b AL 1n AR 24 o3 38 10N T 6 i AR A
25%" WU XA RN BR UG R T BT AR H AT AT A AR AR i 5 B 76 R W i
VEAERG T RS RS A WL A5y TR e S T R T - ST BB 2L 43 G AT e 17 b e R0 IR T A
BEHATFRADIE . B, DAZ AR EMCO I % G, 38 1o B S SE4D R0 IT0 R i 0 B 2 B S 8, R
ATRE AN IRUPR T AR B 25 B 1 398 AT MR |1 PAAT BB 0 A LR 52 W), by S 1 A R DL R R N AR
SR GERIFE LI L S TARRT e 2 B R S E R

http ; //www.ecologica.cn



21 4 2APE A MOE RIS IIRIRR T A B 5 BRXTAZ AR 1 A LAR 2 73 B 52 8527

1 #MRERFE

L1 AR5 XA

WFFE XA TR R =T BB FE A R (117°43'297E, 26°30'47'N) AEHSIRZ 19.6 °C, TFR W
271 d, Rk Fei A R T i 29 1628 mm, FZ AL TR 4—9 H ;S IR AN, J8 T 0 HGHT 2= XU LS
fiEt 72 R TIZAMIA A B R T IX R 2 100 m, 4 2008 488 AIA2 AR N TAK, HIFLZ) 4 hm® 3
Z(<4), HHEERON LML, + 2R >60 em, MRTFAE B G, 55 AL 5%, VAT H ( Dicranopteris
dichotoma) JES ( Melastoma dodecandrum) K3 PAT ( Bambusa chungii) 3% %1 ( Smilax china) SRR ER
1.2 it

15 2013 4F 12 7 LSS, 1 SR A FEAA I AZ AR N TAR (6 4542 ) FEML, T 4 A DAL, B X2 I Bil
HLEEST. 2 A~ 15 mx15 m #E7, 4356 R AN INE AN &AL PR (25 kg N hm™a™) , FFAESHE T NI ERKE 5 m x
10 mAR T 2B gl ik B, 35 B0 R (CK) AR N AR 8 25 B (UR) MO B S I (CN)  ARTEE S80S I AR T A 1
ZBR(CNUR)4 M0 FE RSB 4 AN FET RIS 3—10 m ANSERYRE AT, LLBT 1R A B2 18 3 W4k
TETF U S B0 A FRAT | XHAE AR - RRAE AT M A5 PREAT T A 5 SR 026 177 MOt Ui Sk al Wed 250 B
FEHE A2 AR R ANEEE (25 kg N hm a™") AR RDUENE B0 (9—18.9 kg N hm?a™")  IF45 & [E NS
RUTREIFFE (AR H 735 3 B A EH 34 )N 2014 4F 6 F FF R, 08 0 Ak B SR FH 973 780 s e g 55 4% (e
RS 19 m) SRR E (NH,NO, ) U SN AE MG 2, B 2 A H 3T — IR B2 FREL 269 g NH,NO,
REE T 15 LoKh T H i) dfar . X BTy e 5 B BRAE 7 S50 B 10K . RBRAR T A 2 2R AT T 5 X
FERBE R H b5 IR B DT A TR R RIS AL B F AT

R1 EZRIEATEEHE AR P

Table 1 The basic properties of sample plots before treatments'?’]

A LA

i FHaE PR 2R Total HAER AR
AbFR o Mean diameter Mean + 3 pH Total . Ammonium Nitrate
Density/ . . organic . .
Treatments H/hm?) at breast tree Soil pH nitrogen/ carbon/ nitrogen/ nitrogen/
(PR hm height/cm  height/m (g/kg) ( o/ke) (mg/kg)  (mg/kg)
X Control (CK) 3730 7.05 5.03 4.52 1.98 33.84 4.04 1.00
AR 2 bR
Understory removal (UR) 3600 7.62 4.89 4.53 1.90 34.08 5.08 1.00
MR AN
Canopy N addition (CN) 3500 7.04 5.23 4.37 1.89 32.98 5.26 0.98
ARG R AN FIART A4 25 B
Canopy N addition plus understory 3350 7.63 5.28 4.35 1.88 32.58 4.45 0.99

removal (CNUR)

1.3 FRERESIE

2019 4F 4 A F A, HARSH 455 (N2 3.5 em K 60 em) 43 285 BUR R AL B 0—10,10—20 F1 20—40
em HHERESL BEE S SSIBORE TRG AR 1 AR TSI R BRAR R S BRIA SR A2 YR 3 2 mm i 43 K
24, — 1 T RS KGR SR A A AT TEA LA KA AL R GUE P A W R E N, o5 — 1y
H AR5 T 8 A HURR 4% pH  URA HLRR | 5 AL A HLER AT P HLRRI 22

35 R AR AT S I E (T Elementar JC 2 43 M4 ( Vario isotope cube, fE[E ) 15 MEA ML 2
R 6 mol/L R RN, i I8 M5 LR AN . R 0 4 BR A0 B AL vk 52 B SR AL A ML oS A
O TR L B ) T AR A WL , SR T 7% -K, SO IR $R I IS S E A i RS K PR ML SR
EBEFR(EAKN 15, w/w) i, L UER(0.45 pm) i385 B HLER 5 HF{ (TOC-VCPH/CPN, HA) 4
Mo BEASZA(NH-N) FIAEAS A (NOS-N) FH 2 mol/L KCI ¥R, ] Wik Ak 2% 73 H1 1 ( SmartChem 200, 7
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)W, AT A HLECR S SRR AR A8 -2 OB BRI E . 3 57K &R pH {8 4370 R P LT3k A o
HATINE .
1.4 Hfnib

K H SPSS 16.0 ST BIE G T30, SRR E 7 29 M1 (one-way ANOVA | Duncan ¥ TL2
U ) 43 B A ) Ak 38R o) FIAS [] 4 2 ] 0 S S A BILBI A BILA RIS T AT LA 20 43 5 o S HE LB Y 22 S W 3
P, =R T5 2270 M7 (Three-Way ANOVA ) A5G 50 Z IS AN B8 25 BR AN 4 J2 % - 398 BAT HLAKk K2 L4l o3 fR 52 ) (P <
0.05) , HIEAPURA 5 MR AR MR H Pearson A19¢ R ¥R /R (P<0.05) . R Origin 8.5 %X
Heh A K,

2 HRE5S

2.1 HIELAE VLR

CK A1 UR Ab 3 b -3 SA LBV 25 B350 (15.59+2.11) g/kg F1(15.73+2.29) g/kg, 25 A,
MTE L2 MR D (K 1) . 5 CK AREAE LG, 58 S HLak & i 7E CN A3 R % T 0.06%—15.0% , 7E
CNUR AbBEH AT T 0.70%—15.2% ,{H 22 74 AR K 3] 8 K (P>0.05) . 7£ 0—20 cm +)ZH ,CN 4bH T +
M WL & L UR A1 CNUR AR BES3 9MK T 9.5%—33.8% Hl 16.4%—19.6% , 1iij 7§ 5 40 FH 6] 22 55 A i 2%
(P>0.05) , B&{RTIH ,CN Al UR Xt - HESA PR S R E EHm (£ 2) .

C X I e s
PRTHBERR B Ao bk F I 5
36 : 18 -

—_
i8]
T

AR

Total organic carbon/(g/kg)

(=)}
T

CaCaBaB2

P A LAk
Rectangular organic carbon/(g/kg)

0

20—40 20—40

+ 2% E Soil depth/cm

1 AEAETEAFNBRMEEFIREE
Fig.1 Contents of soil total organic carbon and rectangular organic carbon under different treatments

ARIKE FHFoR 2024 5 8 2 (P<0.05) , ANF/ING FhE R b Bila) 22 7 5.3 (P<0.05)

2.2 HHHEMEA PR

M1 AT E A LR S A T 3.53—12.85 g/kg Z[A], CN AbFR B =S+ 225 Spb | T oA
A FRAALAE 0—10 F1 10—40 em TR EHEFBE . 75 0—10 em 2, HHHEEA PR S ETE CN 23
A, H CK  UR 1 CNUR R34 SR T 18.7% .23.0% Fl 24.4% , 7% S 34 K3k 3 i 27K F (P>0.05) ; UR
H1 CNUR AL BERG T CK L3R P [A] 22 A 8.2 (P>0.05) , 7E 10—40 cm +JZH, CN F1 UR 403 + 345 1
ALK & BT CK A1 CNUR b3 177 CNUR AFEAE 10—20 em 12 &= F CK 403, 7 20—40 cm +
JEHUAR B, B AR BRI T 2 25 57 (P>0.05) . 2R 220 Hr 45 A 7k, CN Fl UR X 4= 15 1 A HLak 7
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HIEMALRE(R2),

F2 MEBERHEM M TEBEERNLIEN 2N EEBRREFEREMA=EETEIH(F)
Table 2 Three-way ANOVA test results for the effects of canopy nitrogen addition, understory removal, and soil layer on soil organic carbon

and its fractions ( F)

o . P o — —
o BEOBBEONR Gan gum o owum Gnm o Rew sk
ROOC POC MBC WSOC  ROC/TOC  LOC/TOC
gﬁf Tﬂdinon (cN) 0-34 0.39 0.47 0.11 6.57° 0.96 0.015 0.37
ﬁiﬁii{;ﬁom (UR) 1.86 0.67 0.42 0.50 111 1.04 0.91 0.02
;zijl%layer (s 76.15%  60.58**  41.95°*  24.03**  50.80"" 12.30** 1.79 4.81°
fﬁkgig?lg\ﬁﬁw 1.0 1.63 3.51 0.431 0.03 417" 1.66 112
ﬁ%ﬁf‘jmxi}% 0.34 0.31 1.08 2.73 0.18 539 4.08 1.92
?;Ei%?i)z%xi)% 130 136 0.30 0.46 0.59 2.06 0.27 1.15
?gff;ﬂ?ﬁ;fﬁw 0.74 0.15 2.69 0.065 434" 0.68 1.08 0.61

w Flw w3 FRIRNZEF B E (P<0.05) 5 B3 (P<0.01); TOC: Total organic carbon; ROC: Recalcitrant organic carbon; ROOC: Readily

oxidizable organic carbon; MBC: Microbial biomass carbon; POC: Particulate organic carbon; WSOC: Water-soluble organic carbon

2.3 HIEEEMEAVLRA S

+ A LR & EAE 0—10 em )2 B EE T 10—40 em )2 (P<0.05) , 4 16 A LR 41 5078 A TR
AbFRIANE] (] 2 F52 2) , 7F 0—10 em 12, 235 E AL A HLER & 2 7F UR Al CN A H P AL F CK
F1 CNUR Ab 3, Ok A ALBR & fE 75 CNUR AFR PG IR T CN i UR A0 A W AR Wy i 15 f 7E CN A3
HIRF LA AR B, A 4D B R 25 5 AN B 35 (P>0.05) , T 7K 4 A MUK % f: A CNUR Ab 3 v 8 281K F I Ath Ah 34
(P<0.05) ,CN ZbHEEEAIL T CK Al UR 4b¥, = Z [0l 225 (P>0.05) , 7F 10—20 ecm 12, UR ZbBE) 1
e Y A R S R B T CNUR ALBR 1) CN A3 Y 355 AL A HLBK H CK B MK T 41.3% ;4540
IEPEA WU B AL B 25 SR 2 . 7F 20—40 em )2, CK AbFR 4 e AE Wy A= Wy ik & 1t s T oA
AbER H CN ZbHLY) CK A1 R & AR T 53.2% , Hofth Ab PR IA) 2% 55 K i 3% ( P>0.05) ; UR .CN il CNUR AbFEf) +
e 5 E A LR ORI BILAR SR PP ML S E YR 0, (B IR B 25K OF (P>0.05) (El 2)
2.4 +HHEA MRS R LK )

H 2% 3 ATAL IR 4 )2 - A BB 4 53 BT o LU BIAE & Ab BRR R IO TR, S PEA HLER BT o5 LB 7E CN
H1 CNNR 4L BE 0—10,20—40 cm +JZH1 UR LB 10—40 cm + /2358 RGBS HA 12 N 288 s 5
B85 CK RILEN B E KT, AFE AR 55 S A HLR AT 5 HBi 25 5 8 5.3, CN AbHT R0k AL Ak
BT i EEBIAE 0—10 em 2R E ST CK, HHOKE A ML ARCE YA P i T & LA CNUR 4038 0—10
10—20 em 1234 B AL T HAAN ., Mi7E CN ZEFE 10—20 ,20—40 em 1243 1) i A0 TR T H A b 3
HAbabPEE 25 SR BE . HHEREA W 5 HAI7E UR 40P 0—10 em H1 10—40 cm +J/Z .CNUR Zb3 0—10
em F120—40 em )R AR E BRI IETEA PR & BRIk 252 2R (£ 2) .
2.5 HHEA PR S>5 PR T 0 AH G

2 4 ATAL, RGP LAk S5 PEA ML S 2 IR A OG , Y5 A ML R B 3 B A G, ey
K A S E AR R T A LA S A PR S AT AL R T PLAR 2 A 3 E A
%, t3E pH 5 A PR A PR R B EASE, NS A S 5 A A Pk 2 B3 B G,
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Fig.2 Contents of soil labile organic carbon under different treatments
ARIKEFRFR LR A 2257 B3 (P<0.05) , AR/NG FR: R A0 HR] 22 573 .3 (P<0.05)
*3 AEALEITEFNBRES S5 SENRALLE %
Table 3 Ratios of soil carbon fractions to total organic carbon in different soil layers under different treatments
BB Ak AT BLBR L L/ %
+2 b Ratios of soil organic fractions to total organic carbon
Soll WA RAHB BRAEEB BUEMEMR KRB
layer/cm Recalcitrant Readily oxidizable ~ Particulate organic ~ Microbial biomass Water-soluble
carbon organic carbon carbon carbon organic carbon
0—10 Xif 51.7+£3.3Aa 25.2+4.4Aa 15.2+0.9Bb 2.6+0.17Aa 0.93+0.14Aa
NNITiES S 52.7+2.7Aa 19.9+1.2Aa 17.8+2.4Aab 2.9+0.51Aa 0.90+0.14Aa
ISR 48.6+2.0Aa 23.4+4.0Aa 22.0+2.3Aa 2.640.31ABa 0.84+0.13Ba
MR R IAMS Bk B 47.9+1.4Aa 22.9+1.5Aa 17.6+1.5Bab 2.3+0.25Aa 0.38+0.08Bb
10—20 Xif et 46.2+2.6Aa 26.2+2.5Aa 25.1£1.5Aa 2.6+0.28 Aab 0.83+0.20Ab
NN ES S 41.5+4.7Aa 24.4+3.5Aa 24.7+5.4Aa 3.5£0.22Aa 0.850.24Ah
Mo R 51.0+3.3Aa 18.1+4.2Aa 24.3+3.2Aa 3.240.45Aa 1.5£0.20Aa
MOSE B IAMS 0B 50.8+2.7Aa 24.7+1.9Aa 18.5+2.4Ba 2.2+0.19Ab 0.89+0.14Ab
20—40 Xif 52.3+5.3Aa 21.8+3.9Aa 21.5+3.0ABa 3.5+0.76Aa 0.85+0.17Aa
MR RIBE 2Bk 43.8+2.9Aa 26.4+2.8Aa 27.3+1.8Aa 2.5£0.29Aa 1.320.27Aa
MR AN 42.9+2.9Aa 28.7+2.2Aa 22.0+0.9Aa 1.7+0.24Bb 0.96+0.17ABa
RO R BB T HH 22 45.7+1.3Aa 21.9+1.7Aa 25.6+1.7Aa 3.0+0.72Aa 1.240.10Aa

ARG T LR 25 0 (P<0.05) s Al/NG TR ab M| 22 52 .2 ( P<0.05)
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x4 TEANBRASSIEEAERTHXER

Table 4 Pearson’s correlations between soil organic carbon fractions and soil properties

. AU e s .
" mrain O TR e pebaeRm AR SRR
TSR . Readily - T . .
L. Particulate o Water-soluble Microbial Recalcitrant Total organic
Soil parameters . oxidizable . . .

organic carbon . organic carbon biomass carbon organic carbon carbon

organic carbon

pH 0.278 0.138 0.126 0.202 0.304 " 0.287 "
+ 357K Soil water content 0.638 " 0.748 ** 0.447 ** 0.752** 0.786 ** 0.804 **
4R Total nitrogen 0.771** 0.846 ** 0.468 ** 0.787 ** 0.942 " 0.981 "
2% Ammonium nitrogen 0.555** 0.724** 0.480** 0.710** 0.663 " 0.694
fii 2% Nitrate nitrogen 0.058 0.318 " 0.187 0.181 0.107 0.144
A R Microbial biomass nitrogen 0.626 ** 0.740 ** 0.374** 0.791** 0.722** 0.759 **
A A WA Dissolved organic nitrogen 0.485 " 0.508 ** 0.335 " 0.487** 0.547 ** 0.582**
JSATHLUBK Total organic carbon 0.786 ** 0.854 " 0.479 ** 0.802 %" 0.970 **
VBT HLIK Recalcitrant organic carbon 0.692 %% 0.774 %% 0.466 ** 0.756 **
R4 M R Microbial biomass carbon 0.638** 0.750 ** 0.515**
TKIRHEF HLIK Water-soluble organic carbon 0.408 ** 0.391 **
5B A HURK Readily oxidizable organic carbon 0.587 "

# FRME P=0.05 KFREMK, * =« FRTE P=0.01 KFBFEMK

3 iTFig

A5 & AR BRI 5 A4F 5 06 38 B HLAK & = A 52 i AN 38 (IR 1) o ARLA F 95 45 SR AE VTS T
HRPHAZ AN TAK R R RS 195 MR ASHK ) 3 AR RIS I 8 h REREE 21, 55 A B8 R W /s st e
HUBR YRR BAT AR UEAE A 70, Heln Zak 4PV BFSE R BLAUER I (30 kg N hm™>a™" ) 10 4F 5 b 3% f bk e 45 ML
B E RN T 12% 5 Wei 25 WIS & BRAZ AR 3964 HLAG Bt 25 200 I3 A 398 T i S o 11 30025 55 %) i DXL T i
SEARTRAEMEZ TR (25 kg N hm ™™ ) MO R R A Ve IR R AR B 6 47 A RITHE 43
R a5 T TR M R T /L R IINAE S P T R B DR 5 A RV 0 40 A O AR AR R AR e - A ML
AR AL, AT UL, GRZR N 0t | A 3 AT ] B b A R I A T 2 i i - A AL A X MR R0 o ) 1
O AN AP B AR AR A MR R S LR Wang Y ZERER AR Zhang 25
TEMCEMBESE 38 L B0 UR 1 RN 1 R ECA MLAR & i, ASHESE Hh UR X - 584G BILAS 114 52 1) A X 38270
(B 1,38 2) ,3X n] BB 5 ACAIE TS A BRI A] 5000, ARG BE R (36 1) 2 Reads Gk 58 AR S M DA G, Tk
R R FRATTRE TS A8 b L 58 S RE M AR T R B (O RS FER G AR AR 5 D, D38, AR R 2 h iy 22 3 A 45 2R
FH] CN F1 UR S%) 3 oA LR TC B35 520, {05 CK A, CNUR ZbBE R + 304 #Law & &4 i - FF, 1 CN
ANFRIT FE , HLAE 2 RETH A O 2 (&1 1) , 3% 15 B AR R 4 25 5 vl RE A 8 300 D S R /Ui o) 3
MLBR AT AR 52, 7] BER PR AR T A 2 B e R A T, 38 = 1 3k v 8 Vs Bt AR R BRAA 11
AYFRIETESS RGN LI MU A A SR, SRR 1 A AR BT A 2 v il 7 A B RS 1R R U ik
SRS TR R A S SRR AR

PP ML S B HLEK 0B B YA 56 , L8 R 7 B AL EL 1 (4 AR Ak AT LAFE 7 - SRR I 1 B
PE S ARBESE A CN b A R R A S M AR 2 i BT i L AR g (TR 1R 3) R AAS T B
Xof - g (R AR T R, A R T PR MLA RV R A A L Ak A . ARBIFTE AR S A Bl Rt 3 I 1 1
M A LR 5 830 P A DR 5L S E ARG (36 4) o FES Il i 51 4 398 020 20 i 28 Ak B2 i s A= 0 3
i 2 kIR R e PR AR BN AR SR A R ) I R R T ) R BRI kB A W xR
W) o s, B0 A MU AL ARSI A & B R RS K R OHLA A A R R T P L
AAE RGN PRI A FEAGE S 518 MA MU I B AH— 350, 2% 4 A C 0 Fr s FRAIE S R OC R A7, X R
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HHOK IR A FE T e T A E A ALk R R R, Bk, A AT & B AR
(>60 kg N hma™ ) JIi] T H 318 A HLER D™k, S 5 T B ME 2 ik 1) 5 4 A5 AILA 1) EL FE DA 388 Jon 4 S sk
R EPE Y UL RIS K BN [R) 23 % - s M ML ™= 2R 52 . R T AR 98 0G4 T3 A ZKSF 08 in 4k
YRR DR B ARSI | ROk T 2 BRI A [R) RS N AT b B HE Sk - 394 M MR 4 52
MLHIBEGE . ABFSE HH CNUR X 315 LK & i ST 5 Bl W38 g (35 2) (B —25 00 i R I iR 2
g 1 T AR LR R AU (B 1 FNEE 3) o X ATRESE R R UR A B b 2 30 B G2k 5 8 27
PRI 75 4 3 R AR E A 3967 AU AR 2R 20 A Ak i AR JE 7 R B RE IR, T AR 2R 40 TB 0 i 2 T
JZ A BLAs ) SR Hs AR AT R BE A HLas A A B, 51T A HLER ZEAS [F) )2 e AN R, Bz,
CN 1 UR X 35805 M A7 HLR 205 5 A B2 ), o0 Je s 1] P S B | R LS 3 4 300 90 a0 ke TR AR R
TR XT38 ML RS Tk () 2 i

LR FE W RS I eI VA MUBR AL 43 B ARSI 2 Wang 261 BF 9% 22 T U8 I g 4k 2%
RAR AR A 2 A 0 8 T P e M LR 5 i, A RO & BN IR ) Ak ARk R MLe
T FERAE, MARNIE R CN X 35 S A UL M GUE Y e Y ik B, A5 H,10—20 cm
+ 25 A WL FT 20—40 em T2 AEY RS EAE CN AABELE CK 7300 5 & BRAK T 41.2% F1 53.2%
(FE2) , RIAHIRZ B PGS CN B R i) 58 2 3 iU, Xl 2R /i iness: 7+
Herp EFRRA, il T I A R BB IR A 7 R R - B RE S T L UV A3 A A T A L
B, B8 G i 2 I TGP BB S B — 25 A, TR 2 - SR B A R 8 ML s e/ | AR T P e 2
S3] H BUAH B AL, 5 DR A B I IS YEA MU i B 2 M 25 5 ARBEIE 3R 3 P4 TG AL o ak [ 24 5 ) 2
AHOC WS A XA S B/ HA B EACAT LU — i 53 8b, 387090 3 AR M 4 JHOGT 4 33835 1 MLk
WAT=ARE , WNZEGRE ™ BRI HE AR R A 25 BR AR B AR BAT AR 0—5 em 3R Y A= s ik A0 T
Ve LR & i TR IT A AR R B 25 B 5 AR A A e R AT R A ML s A i A
WFFEH 5 4F UR AbHXT 3805 MR 41 43 JC 83 5 ) (&1 1) , 156 B - 39806 P A ML UR (1% i) Jo i 5 P Ak 4 g
) AF BRI AN RURR . AN, ARFSY & 3 CNUR A3 5 2 FEAR T 0—10 em HHOKEMA PR & & (K 2) ,CN
FUR XK A WU I SE A AAAEAC BAE T (3R 2) o 33X AT REE BB R A SR 43 & 1 103 1) - S AL T A G
RS JE A G T 22 LA SRS i R 25 B> TR R S e W3t R R W e G, R T
A AR IEET RIS TEA HLBRAE R A W A REVR A I, BER Rt W D W SR i, &R i LA 5 e A A
FoRE S BB B AT 10) T 2 R ) 25 5 R KA DLRR 7 26 )28 S0 BRI . ARAIF 93 b 398K ) |
B TV A LA S W AR W R B S5 K A WA ZE IE A G (3 3) , B CN F1 UR 1T fig il i el
75+ HETK o3 FAE SR B AR A s e i A 0 s A, 1 TR K S A LR 7= AR sE HRE e AN, B ATT R 5T e B
Z A ARAL R R T A5 A BR A R MR ER 4R T RS B R R A R A e A FE Y | T AR 5T
AR BT REE, B Z S s . R, AR it — 20 AN R AL BN A e M 21 43 10 2710 sh A A8
FEFFIE

4 it

5 AFMOERIM(25 kg N hm™a™ ) WA AR 138 SAT LB AN T AT HLBK B9 82 M A 35 L 5 A1
THRIRZE D) BACA HUBR AN AR Y A Wi 5 i U U ST BILRAR 4L 0o 30 2 T e 14 ) 1 A ], 355 1
A LA 1A 1 B AR, HLA R R IR HL R IR MR R BT RLORS R A ST PN T RE SR SRS IR B A
AR o A MO Z A I FIRE B 22 B 00 R 2 LKA DR S RAFE S HAE I . AR T B4R 2k
FETEMTE R AR AR Z A BT AS TR BR B A LA 20 73 sh A AL A R VI i
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