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FRWESTVEOPBEYR, DAEFHRAMIR. R “BRESEDES DO, Bx
HEEEWE AR RTEKRD, REAYREOBRE" (F. F. Smith, 1962), #H
RO EREBHRI 40—50%, #H L SR RBIH AN L& TENBRY
Mo REBRATKMABHBIWE, LA S, BOBELES ; TRM HARIKR® (&
ARG R 3.68%); L AR B MY, BB AR BRE H A = MbkAREy 5—10 £
BARRAREE, FUXHAFSREESE (R 4), BRZBEKH SRR HH—Lkk
Ko

B4 BAHHOLRER (STYRE %)*

Table 4 Chemical composition of fresh leaves of forest trees
(% of dry weight)

%P? (%}3‘ s $i0, Fe,0, ALLO, Cs0
£ X 1.13 3.54 0.11 0.013 0.028 1.08
oER 1.02 2.34 0.13 0.012 0.048 0.40
AR 1.05 3.74 0.59 0.042 0.23 0.77
B A 3.00 2,74 0.14 0.013 0.022 0.46
?yp? MgO TiO, MnO K,0 Ns,0 P,0,
£ X 0.68 0.001 0.039 0.86 0.015 0.28
L ER 0.46 0.003 0.086 0.72 0.005 0.17
TEA 0.50 0.001 0.084 1.09 0.032 0.12
B A 0.58 0.001 0.010 0.73 0.24 0.22

. #H’*T 7 H ﬁ),ﬁk\ﬁ\ﬁ\iE’P?j&B‘JSFﬂ{Eo

2 AAMRABREDOBENEN TR MAAAEDOBERETASNEDFS
HRSMRIREOE M. WL R(ZEFHERY, BANAEDERER, EARK,
DREMSLHAREERER(GR 5o 5 MMM R REMH M AE —H X 5 bk 1 R 2 5t
WP AR L, bR P bR O R A e B B4R Ko

ARAKAREDARAOL FIRAER SRMLIAGHNE, SEEYE RN 80%
PLE RBOEARREBERS, SRENH 0% Dl Lo BR, LRLAKERANER
RETMANBE, BEEHFTERERRAAEGE 6o

1 IRAERMEEREREHTROER. EHEEYLAHRES A, A
BERN 563 AR/ AW, SERERN197%; SRWAES A, %907 /A0, &
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Table 5 The total weight of litter in four types of trees

s REYSER Tota) weight ot litter (dry weight, kg/ha)

Type N )

vee 1983458 —844E7 )3 | 1984 558 H—854E 7 A wu@sﬂmum7u‘ SEPY
BA 2078.2 1283.8 3641.5 | 30012
R A 1555.7 5948.0 4543.8 4015.8
VIRCE S 3318.6 5257.6 4436.4 4337.5
#k 4821.8 8315.3 5990.5 6375.9

®xe AEHBHERS

Table 6 The componets of litter

] mBEYMEY Dry weight of litter (kg/ha,% of total weight)

Type ¢ ¥ Branch (%) H Foliage (%) 8 Fruit (%)
£ K 752.7 20.7 1763.3 48.4 1125.5 30.9
LAY /3 660.3 14.5 3654.6 80.4 229.0 5.1
a ik 967.2 21.8 3344.3 75.4 125.0 2.8
# K 1574,7 26.3 3954.0 66.0 461.9 7.7

297%; WATE6 A, AR%ERY 1183 AT /AW, G 21.9% LHARAEHBNEHH
I, LR, WEEH /DL, BEEMNSE, 16, HRERGXEH-TRIOEHE X
BN 2RRRAESHRELET M. RBRNF_FE, s AREBERED &KX
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Fig. 1 Annual fluctuation of fallen leaves of forest trees
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Table 7 The analysis of variance for littres of different forest trees

e ¥ B 5 % F Fa R
Sum of Mean
V.C.S. f. Significance
squares square
M 83131,495 3 27710.498 3.489 Fy.0:(3.96) = 2.70 *
Azt 247357.809 11 22487.074 2,832 Fyoi(11.96) = 2.44 * %
BERx Bdsie | 113598.740 33 3442.386 0.433 Fy.i(33.96) = 1.42 -
"o 762380.352 96 | 7941.462 - - -
B R 1206468.038 143 - - - -
. BEYMEREFRCKSERAT BRTREEMEKNIRERT % 1 %

SRR AGE M, BH E SR EBo MAARMN 5% HTES BE/AKRE, K.
BOABEE, LT TENEN EE. REKAR, TEROEYIBEALERAE (&
8)0

% 9 FIH T REMKAEE Y SRS o —M KB, A RL R, 74 7D
R, M A A B R B4, R TR A TR, MR TR AR
EDE T

WMok B, FRAMAN ETEOEAEBERAR. MEMAERANS ZYRE(F 10),
WA ERIRE RBGEBITAI8 B n X 10% A 8 B AR K ITE - 88, ISR AR R
Hf = R R H 10 8% SR M ERRELRBN, CHASIRRELRISENTE
BB R REER, BT SHAN & TEOBERA RN, EoeE FHAEL MOER
oy —MH AT ES Ro

(2) ATHS W H

L AAMAEEMOAREE  HRhANARARRESRAUDE LR L
SRR, B R R E R IR EH S S A RE DS B E5 W
FUER—HOERT, SRANBEE DA R REHERRGE 1), IR AN RRE, %
73%, ABAR, % 20%0 MEDERY, EHERAET SHABE D BRI HRHH w
B, EHS RB. BEAIN, HAMABEBEFERSA AN, SRR BIAT 28.03—
53.05% 3 FERATE RIS R GE N EBE 80% Ll b, RER AT 96%0 HEMBRKRA
M MR B 05 R PB4 AR — B :

2 ST R ENANNEL  DUIHAIEN R R RE, DRANSHH R,
AIART EHRNRENWENASNE e EREP (F 12), §HARIFMET %
EFEERARESE FRM R XEMAMES BONEEARIALE, KRRE
HP—FR RS RN B BERIGENRE; TERAERKEERRERI NS
WRE, MR X B S B TRE: A SRS RN 8, K5 & B2 S, X B E%
WAk A ES AT RS
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Table 10 Comparizon for the return coefficients of nutrient
elements of forest trees
»m AR DM/ Grade ot the return coefficient
Typel axc108 | ax100 ax 10! nx10 nX 10~ nXx10-?
Ak | Ca0 MaO | P,0,,MgO,Ns,0 N,K,0 | Fe,0,,5i0, Al,0,,TiO,
oE#R Ca0,Mn0| P,0,,MgO,Ns,0,K,0 N Al,0,,F¢,0,,5i0,,TiO,
EiRCY N CaO,MnO| MgO,P,0,,K,0 Na,0,N} Al,0,,8i0,,Fe,0, TiO,
®A Cs0 N3,0,Mn0,Mg0O,P,0,,N K,O $i0,,Fe,0, TiO,,Al,0,
B HKRATFRRBEHWEHE (BB E%)
Table 11 The decomposed velocity of forest litters at
land surface (% of O.M.—C.)
EHEHBEE Time of comtinuous decomposition (day)
i
90 X 180 X 360 X
Type
B3R |5FEHRBBI—6B ] Ritn LHENBBE—12 8] Ritw [FRLER
Eix 1.84 9.0 17.81 19.65 96.3 0.76 20.41 20.22
oEm 28.03 58.5 14.53 42.56 88.9 5.34 47.9%0 42.47
AR 53.05 73.1 10.06 63.11 87.0 9.45 72.56 57.58
BEK 37.34 67.4 10.46 47,80 86.3 7.59 55.39 50.52
* BEUSE—EE, A BERE NS SRR EN %, YU R T iR,
%12 AEHREAIMRBRANAIOBR(ETYRER)
Table 12 The change of organic components of litter at different
stages of decomposition (% of dry weight)
ESABRK EHBHY K& ETER .
R dlo T.0.C.D. RA  IBenzyl alcobol| Water sol-| Semicel- [ S E% | AEX
ype (dav) § soluble uble lulose o8 gat
SRR 4.26 14.97 7.66 16.37 14.50 35.66
90 X 5.35 7.78 5.18 18.79 16.40 46.32
LHA 180 & 7.41 7.72 5.51 16.44 | 13.95 47.97
360 X 9.06 8.70 5.60 12,72 9.74 46.69
5T 2.61 11.79 7.78 18.52 21.16 37.52
90 X 3.03 9.98 1.43 18.34 18.66 45.50
SRR 180 X 4.09 9.50 2.00 17.74 19.88 47.65
360 X 5.59 9.18 6.61 16.06 13.29 53.57

3. RERTRNLSRAY AWM —FRNRE, AAFXAREFRENZ
HNER, RBHTREEDIBIRBTH. RIVEURRAZTRNOEN ST BR
BLAUGRTREEMERYBEBFNIBEE. REZFEWRIRE, IPOER
B, REF BRI BHILPABE: & BHT o RRARE, RANBENER IREH
FHEMEREATHNR BRI KRES. 5.8 G 130

(2) FAREMLRHEW
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L HASREGET  FERWORER, CRARRTEATRER EEEW
TS REN=AE R ST (BREM, TEDARNEE DR ED , L AR bR —
(EEED), LoWS: AR AERX, EFTESRFE, AoRR. LRANGHA,
FERD WK S BEX 180 AT/ AHLRERN G, ZRUZF; B8, 90E
E RS BAHH R ZEXRE(E 1) MERRERRMENERER, SR 20F
FEHARBATHLEENBR  BEAFTH. HR, KERELRLK, 2R LHS
WIGKENE, 518 oH ERE, EANRAETH, BERTEEBAZ; TRAN LM
HBERBME, BRI A EED, ERRN L ETEFEQNEEN M,

2 bk RESEE LRASRERTHEHNEERRZ — E—BH
BT, ot i T AR B AR R A 200, BRI AT 2 7 - K 53 B P AR DN » 3K IR BT
BRFTEMARTHLE. ENRARERRE, EXT LHEAIREERAK, 518
Ek B 0—10 EXEE% 20.2—24.8%,10—20 FEH % 19.1—253% (% 15). BR, A%
WMNhETEEER. BIXEE, BREMAREDOEKBERAK, FHEKEN
33.3—37.0%, BEEY B BHUERERT EH T BREKENEL, KERHHHBGR
16)o ’

MKy 2 F 5 AR E, SHHMT LHERE (0—10 BN MEEBHKTIERE
(10—20 F2K), IBHEAT L RER. MR, BAKBTREZIREDNWRFPA
WERARNM, EEEREASHBRTETURE LHAN H&RR/NE, N LEE
PRI H T R > R A/, B K RO R T R AR s BRI (R 15)

L.t AESNER RAEAMATREDNER. FREFERE K 17). &5
EMHT BB AR A SRR 3—8 5 AHAN T RRES BRI MAEER
HLBEHES & I, $H AR T LR AT MU o

D¢ S P 273 et (o &SN &3 BARCE NS TP L ¥ )
MEMEMBNEWERABER.

#17 FEANKTIRMESER (FT8E)

Table 17 The components of soil microbes under different types
of forest trees (Averege in a year)

il
Type

¥
Fuangi
(%X 10%/g)

BERTE
Actinomyces
(X10%/g)

if3)

Bacteria
(%10%/g)

ANBE
O.P.B.

(X10*/g)

MEMENR

Biomassof microbes
(c. mg/100g dry soil)

EA
SER
LIRS N

BR

5.0
19.0
6.3
2.3

47.4
59.1

7.0
48.3

420.2
312.9
171.8
211.8

182.6
161.8
100.9
116.1

17.80
18.07
44,15
17.13

HEET Hrh &R EFBGORELEY, ENEYERTFE SRR, EENEE
RELHPERORR. UNEREY, EA AN KEKHER —ENWHER.

ARMRAT RENAENARRRBBEAEH $HH K TROBAUERFRFE
HE, SHRBHN 64—90%; MEAHAT EERSKFRIFEMTME, ATES 55—
64%,EEE 22—29% 0 REINHBHIDHRZHKRNEMARTSHE, BKRLL Paccilo-
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myces X, RBINE N Cephalosporum & KK T XER Morserella F1 Mucor, 75
AHTHEESEAKLEL, '

X MEEEENER THBSSINDTFSEENALTR. EM5ISHEM
EF N EMBR KE RS CRREESR 5L HRIOMREED X R. RE
AN T RBHEREHBER (% 18), dEAIBUTSIHBREREMX; BO
MR ERM M T AR BN E; IR HBEE R IO H AT HE TR R TR

®18 TMWEMELER(PHE)

Table 18 Comparison for the activities of soil-enzymes (Average)

. R EEW AL R WRE
Catalase 0.1N Protease Invertase Urease Phosphatase
Tvoe KMnO, NH,-N AR NH,-N P
yp (ml/g. 24hours)|(ng/g. 24hours){(mg/g. 24hours)(mg/g. 24hours)| (P mg/100g)
A 21.43 105.17 7.86 0.44 1.61
o e 72.05 111.48 7.40 0.67 1.66
K 50.13 367.78 15.77 0.58 1.26
| XN 15.07 282.27 5.36 0.48 1.02

2 % X W
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CHARACTERISTICS OF THE BIOLOGICAL MATERIAL CYCL.-
ING OF SEVERAL TYPES OF ARTIFICIAL FORESTS
AND THEIR INFLUENCE ON SOILS IN SOUTH
SUBTROPICAL CHINA

Wu Zhidong, Peng Fuquan, Che Yuping,
Yin Ruiling and Gu Xizxian

(Institute o} Soil Science, Academia Sinica, Nanjing)

Wu Youmel

(Institute of foressry, she Guangzi Zhuang Autonomous Region)

Summary

The artificial forests existing in southern subtropical China consist chiefly of China fir and
pines. Continuous reforestation of coniferous trees has resulted in the deterioration of soil
conditions and decreased the production of forestry. For improvement of the forest soil and
production of forestry, a three-year location experiment on material cycling of the establishing
artificial forests ‘'of Cunninghamia lanceolata, Pinus massoniana, Schima wallichii and Erythro-
phloeum fordii on lateritic red earth in Nanning was conducted.

Results of the experiment showed that the four types of forest trees differed from each other
both in characteristics of biological material cycling and in amounts of litter. The mean an-
nual amount of litter of coniferous trees was less than 4t/ha, whereas that of broadleaf trees
such as Schima wallichii and Eryihrophloewm fordii was more than 6.3t/ha. In litter coni-
ferous trees, Ca, Mg and Si as its essential nutrient elements, made up 60—80% of total ash,
these elements being usually no tlacking in soil itself, while the litter of broadleaf trees con-
tained considerable amounts of N, P and K in addition to Ca, Mg and Si. Each year, China
fir returned to the soil 118.5 kg of ash and nitrogen per hectare in the form of litter, Pinus mas-
soniana 79.5kg/ha, Schima wallickii 168.1 kg/ha, and Erythrophloeum fordii 304.8 kg/ha.

The litter of woods played a significant role in promoting water-retention ability of soil. It
was estimated that the mean annual water-retention capacity of the litter under China fir, Pinus
massoniana, Schima wallichii, Erythrophloeum fordii was 1.5t/ha, 1.8t/ha, 2.5t/ha, 3.2t/ha
respectivety.

Effect of different forest trees on both number and dominant species of micro-organisms in
soil was distinct; it for example, although in the soils under coniferous trees, there were the
highest contents of fungi actinomyces and bacteria; in the soil under broad leaf trees, there was
the highest amount of mierobial biomass. At the same time, the variety and activity of soil en-
zymes were also influenced by different forest trees.

It is indicated that broad leaf forests are litter in improvement of physical and chemical
properties of soil and promotion of soil productivity, as compared with coniferous forests,
therefore, the development of mixed forest of coniferous trees that provide timbers and broad-
leaf trees than can improve soil condition is a important measure for development of foresiry
in south China.



