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Table 1 Chemical composition of plant materials

A R D (EERTYR%)
Constituent (% of ash-free dry matter)
bR C% | N% | C/N [xmiiitth
(- (]
s smen | aan | us | ons | 2
sol. f-rzaction. cellulose Cellulose | Lignin otein
fraction P
42.4 ] 3.77 | 11.2 9.49 19.5 9.81 7.09 20.2 24.4
Azolla
42.8 | 3.64 | 11.8 6.66 13.7 10.2 23.5 13.5 15.9
Vetch
& H W N
Broad beanstalk 43,2 3.42. 12.6 10.20 27.8 7.53 15.9 8.65 19.2
¥ 5 WS 4.7 [ 3.03 | 147 13.90 | 19.4 8.39 | 15.2 115 | 14.9
Common vetch
Rz %
Milk veteh 48.7 | 3.29 | 14.8 25.30 18.2 7.85 13.1 8.58 22.9
K # A
Commeon water 39.2 | 2.40 ] 16.3 6.64 15.7 17.7 20.0 10.2 13.7
hyacinth o
B oani 46.3 | 1.89 | 24.5 | 8.12 8.69 9.62 | 22.1 1.8 10.6
esbania
R . 48.5 | 1.70 | 28.5 7.01 11.6 13.5 31.1 15.3 8.59
Sunn crotalaria
Bk 45.6 [ 1.16 | 39.3| 4.3 s.41 | 30.0 2.8 17.4 7.30
ice roots
* H
Wheat roots 35.0 | 0.71 | 49.3 1.67 5.34 30.0 28.7 20.7 5.34
*
Cornstalk 47.410.93 | 51.0 2.39 7.91 28.6 34.3 13.2 4.82
<] = ‘
Rice straw 42.7 | 0.69 | 61.8 6.53 11.4 24.5 31.9 12.5 3.63
Veheat sb | 52.1] 050 [104.2|  3.01 4.38 | 26.6 34.9 19.9 2.63
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(C112%; NO0.115%; pH 6.32), MEMYHNLEEENK, ZALBERER, #
RIEEPARB_AE. B 21 X, 5 B 11 BBR, 7 A 24 HKEK,
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DIRMARSRARNEE (BRHRETHEAH, KIBREBEERE) HHERYE,
BR150 BARME T, SME S0 i R MY R L (C151%; N 0.18%; pH 6.8),
SEMBERNAMBEEANEE, BEEERER K. SHME(HRE) 5 B, HBEMM
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(pH 8.8) 7&1#o
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S o ¥4 EH 9 N ANKREE ER, BAXERER 232 B T 4 1R 8A B RERAT
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Fig. 1 Decomposition of plant materials under field conditions
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N EZEBRPR, BERZ . SHNARESEEH. HHEER.

—EFREING , REREE Y IR XA 52 f B 2 FEK , (E I N RA
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Brh (28c), BEENH ERIMROMER, ERVIN S5 RAEREKR, BEI55 X
N, EENBRTRENZL2EEY. B 1 WM RHIERX—&H. A 171, BEMRE
FEBR—ESNSREREHBRE RS HHL, ERNGFHEL, ENZANERIIRAB
Bho B—HARBMNERLEN, XMEREFTEERK—ENEANEBRHEL (K2), H
F29[, HMR—ER, E=E. KFHANBESHRERE X 184—23.6%; £_F
H163—21.5%; B=4E5H 13.4—18.0% ;s B AN EEI BN 43.2%,392% F1
332% 0 L, EPERKILEAERR, AR TIRNS R, 1 B¥ N E0R
HBE,

¥2 HHRAGEREARMEESHRETRE (HMABRKI%, 1976—79 )
Table 2 Amount of plant C retained in soil in different period of decomposition
(% of plant C originally added)

X B % # B W & &

L] * Under submerged condition Under dry farming condition

Plant material ® — £ - Sl - % = F #H — ® =5
' Ist year 2nd year 3nd year Ist year 2nd year

¥ = X
Milk vetch 18.4 16.3 13.4 15.7 13.9

K &M 23.6 19.9 16.8 - -

Common water hyacinth

B o= 23.4 21.5 18.0 2.2 17.7

Rice straw

Azolla 43.2 39.2 33.2 33.4 31.8

(Z) FEGHES BT BB o R R

W EFTR , MR E L R R R ER, BS BNENA ST AR . £TERR&
HT . SFANAEDREEA T8, B —BE U R —FEERNREBRER E X ARHEL
AM, LUEEAHINT B RAS LA PR S B /DR, & 3 RARIFIAT &
BEAH EFRE R R4 TSR —EN_EENRERRER. BERUA, &MY
HEBEARMERNRA, RANMR/NOMHELE, E75K 25 fEH, EKBFHET, £
ZREMR, (14 0.18 3/FREMH:; TRAFMBEIHIEE, 3% 0.21; KERAEEL
AMEA 0.50; BHE BN THEZF & 2, 3, 5 FRFAT BHK4 T /LD
ARG BN BREREER. B 2, 3,5 1L, RESHMER KR
A, ERR PR, EH B RN M SER T, TR, i TXRFT/ME R
 ERHPRRSREERT KB REE. hil R, HRNEYRK, ER NSRS
TR, HFRAKBRAERA N

(2) HWBREHLFEARSKBRALRBHRXR

ERERREGT . ARRRENRELCRMNES, BTENA, 26 THAFH
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Table 3 Amount of plant C retained in soil derived from various plant materials after decompo-
sition under different soil condition (g/lg of plant C eriginally added)

% - = -
Ist year 2nd year
v} ®
. KH FRH Bkl 7K H F B
Materials Under Under dry Under Under dey
submerged farming submerged farming
condition condition condition condition
B R _ B
Rice roots 0.50 0.40
Azolla 0.43 0.33 0.39 0.32
H isd 0.37 0.24 0.32 0.21
Sesbania
B o 0.36 — 0.27 -
Sunn crotalaria
% — B
Wheat roots 0.32 0.27
%A — i}
Wheat straw 0.31 0.25
" F _ B
Vetch 0.30 0.24
E WY — ~
Common vetch 0.27 0.17
A B — B
Common water hyacinth 0.24 0.20
Rice straw 0.23 0.22 0.22 0.18
2 5 M — )
Broad bean stalk 0.21 0.19
£ Ok FF
Cornstalk 0.19 0.22 0.18 0.21
=
Milk vetch 0.18 0.16 0.16 0.14
5% 0.01 — .01 —
L. 8D g 0.02 0.01 0.02 0.01

BRI o Herman HWE MR TAEAR G RERXER,MITANARMER C/N
ELfE . REREMBAADEENEAS R TEEANSIBNE, MEFENRAER%EIER,
RIELREERER MIIE U BESLEHABRNXARLT:

ﬁ}ﬂ%oc C/N ° *}ﬁ%%

VEE%
BRI, R EARBESARRNSER(PARE) [ % CREEEY +K
B +BRKAAEY) ITEEERRX, S C/NEEEXRER 4. XThE—A,ERI5H
—ITfEh th i BEIRUNER, FEKBRLGT, TREBERRE =X, BREERHYE I
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Table 4 Correlation coefficient (r value) of the percentage of plant C retained in soil and the

chemical constituents of plant materials

— g =
Ist year 2nd year
KH & Bk KHERE Bk
Under Under Under Under
submerged dry farming submerged dry farming
condition condition condition condition
C/N 0.005 —-0.262 0.030 —0.329
XK B # B - -
% H,O sol. fraction 0.369 0.232 0.354 0.27¢6
A B *
% Lignin 0.660* 0.968%* 0.668* 0.976%*
(o ARE) [%o(FEMB Ry + Kt
Yvi+BKiea¥)]
(% lignin) [% of (Organic 0.750%* 0.940* 0.780%* 0.951*
solvent extracts + H,O
extracts + Carbonhydrate)] !

* 35 P<0.05 ** % P<0.01

%5 TWPHBREETEAEHPHIRE(%)

Table 5 Decomposition of plant residues as affected by the time applied in seil (%)

R ENE: 1977 &8 ARG 1977 &£ 117
Begining of experiment: Aug. Begining of experiment: Nov. -
w N BT KB 197
Duration of
- decomposition KH & B&e AKH &4 Bmst
Materials (days) Under Under Under Under
submerged dry farming submerged dry farming
condition condition condition condition
= = 90 58.5 50.3 30.3 35.4
180 66.4 67.0 48.6 52.6
Rice straw 270 64.0 73.6 70.7 76.5
X #®A 90 67.5 74.6 40.3 37.7
Common water 180 69.1 73.3 58.7 64.4
hyacinth 270 75.6 77.9 75.6 79.0

BRI 8% (BN, KEECRBUHARER mBXRE %L,

REBHT — /M, C/N HE BRI 5 WRIREE , 2 AT A RIEY , 84 7
WHART B RATAY, XEH THEFEREREKERR, KA HhEE—
FRAOT RARARRFTANDREERKES, AEZEHARBEAST, HIEE
BAKER T, $ERBROT RERBASA,BENEY S BYENOEE,

ZIMFNRRER, SRV EETEERERAEEN EA T80, LHFE
ERWLRS , YR EEA L HONRERER, ANE Y, AREKK. FARENH
SRER, HREEWEDPENREEERo 58 Oberlander Z0iRkE, RI—HEHWE,

TRBREFRREFERNOSRERD, KFEXA LHNBERFEHLANHK,

5
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REREH, EFEA T HOEYRE, HRO=A BN BEREZERTHRELAD
EHI=A AR HE, RELEZRIIAN AN BRI TR, BIE# 270 X5, K
ERRBROCREL. BX . UROEBLARK HAREALMHBEHARTEBEN
ERo

(W) HEHhRESMEBRHTCHNEE

% 6 ME 2 7”83, EYRES BN L RARNOER, BREAFARARHE
o KM C/N LERIK, HNRAL SRESE, EHRIBTRUNERE S 81
B C/N LE SRR EARRRSEER, HREINRBDERRTERE; C/N LERH,
S AN RS HAKHMN , o BIBY , AMERUNERD , A REEN  E_H®
IR, & B RAREE R R C/N LEREOREE, £ RERS, BEE—
EENLEP RAR, TLREENEE, EELWEF L 100 K5, iR BIE N

©

® 6 FEEMRE D AROA BEGUREY: KB

Table 6 Recovery ot nitrogen derived from green manures by rice crop (pot experiment)

¥ FIRE(EMLE)
Materials C% N% C/N Plant recovery %
(by difference method)
® = %
Milk vetch 48.7 3.29 14.8 59.5
#
Azolla 45.5 4.40 10.3 39.2

K 34.0

Common water hyacinth

1.53 22.3 13.5

[=3 (=} (=]
[ [=2] oo

Nitrogen immobilized .
o/ of added straw

AR AR (% SEEMARH)
(=)
™

K2 BEEFIETEROEENER GEERR)

Fig. 2 Immobilization and rclease of nitrogen of rice straw at different time of decomposition
in soil (incubation experiment)

AETAR, C/N HERFRMEEMREN BN TG AR L WO — N EEE %



326 + i | 2. i) 17 %

Allison 75, MM BRAKR C/N LA T 25—30 i, BESBIES, BET—52
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CHARACTERISTICS OF DECOMPOSITION OF PLANT RESIDUES
IN SOILS OF SOUTHERN PART IN JIANGSU PROVINCE

Lin Xin-xiong, Cheng Lili, Shi Shulian and Wen Qi-xiao

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

Decomposition experiments were carried out under field conditions in Wu-xi dis-
trict, Jiangsu province with 13 kinds of plant residues such as the straws of cereal and
leguminous crops including green manure plants, most of them are usually grown in
Tai-lake basin.

Under favorable conditions, the decomposition of plant materials proceeded much
more rapidly in the first month, then became slower gradually and retained almost
unchange untill the 2nd and even 3rd year. The difference among the amounts of C
decomposed from different plant residues was greatest in the initial 1—3 months, whe-
reas their difference could be found apparently even in third year. After 1 or 2 years
of decomposition, the amount of C retained in soil was significantly correlated with the
lignin content or (% lignin) [% of (Organic solvent extracts + H,O extracts + Carbon-
hydrate)]™* of the plant residues, but not ecorrelated with the C/N ratio. For the same
plant residues, the amount of C retained in paddy soil was usually higher than that in
upland soil after 1 or 2 years,

Results obtained in pot and incubation experiments showed that in addition to the
C/N ratio, the lignin content seemed to be an important factor affected the mineral
nitrogen of soil during the decomposition of plant residues.

In comparison with the plant residues having similar C/N ratio and less lignin,
the amount of the mineralized or immobilized nitrogen in plant residues of higher lignin
content was less.



