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PROCESSES OF PLANT RESIDUES DECAYING IN
FIELD ECOSYSTEMS:FEATURES OF ENERGETIC

VARIATION OF DECAYING SUBSTANCE

Zhang Chunhui  Zhang Yiping Dou Lianhin
t Northwestern Agricativral Unnversiy, Shanrt Yanglng. Ching. 712100}

Abstract The energetic change of decaying substance in decaying process of corn straw was
investigated under the conditions of field ecosystem using oxygen bomb calonimeter method.
The influence of different components of decaying substance on its energetic was explored.
The results show that the energetic change of decaying substance in decaying process of corn
straw brought out such two stages as the fluctuating-rolling stage and the stage . which tending
to be stable. The decaying process was. on the whole, a process of energy release, although
most of them could alternate between energy absorption and energy release. The "energy ac-
tive substance” (benzene-aleohol soluble substance » water-soluble substance cellulose and hemi-
cellulose ¥ had a notable influence on energetic in the earlier period of decaying. The ”energy
non-active substance” (lignin and hamic matter etc. ) had important funetion in the process in

which the energetic of latter decaying period substance tended to be stable,

Key words: plant residue, decaying substance. energetic,

« EFEESTHLEE&IEH
TP B R, 1994 02 07, MMM P H Y. 1995 03 18,


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

z HEFT. RBCESRFTHHRARG RGP REELSET 111

FHRERLES ERMETIENE. RLEERANDERR R H R R
B L H#F. B T REY SRR EY R B ARLEFY TR L R
frgw. HMEHE &R EREN. WHE HFREMRE . AR ES R RFERS
EHESRERFEREE L,

YRR A £ R R R S (b PR AR 1k RO ST AL TR SR S B AR
£, M EE R R EE TS IEMEfER S, X THPRERELERRYER L
e ARHF R 70 FRLRCSEEMIMEERRE . BRMASSEEIRBRD . *
XERBESRHET . WE KRBT AR RS ARHED 0 FEREREES . RAHDET
B B RTEH M AL WA AR BT (LR . SRR R TSR A E A A R &8
BN L BLXE AR S A B (2 RYTR AR
1 #REFE

A 56 F BT P 3 ROk I LR BRI LR i T DAL KHER il
. R ST T 134, MEEEN 19. 8 m’. B E-FOKEE. Rt
AR EE T 3 ML AR (R 13X 3 1 HE AR b PR A T A A (A R L B RE SR (R AR AR
LtEd 3 RER. RE/hE DREFHERILE 2.

T1 RRAKBIEE e /hm)

Table 1 Fertilizer treastment of test plois

W rEmARBERE. 5E
KFEFFEEE. BT R L0 om

% m L me  umms  W.AEHCNEE WAERRE
Treatment Barnyard manure Urea Svperphosphate T’i‘f—fﬁ- 1E+T-|P C/N :ﬂj 2571, fﬁ f}_‘] ET%
FﬁﬂE Without 0 ] - B A@{E%[e:(_@% 50 g). F 1990 $
kﬁﬁm'ﬁgwd . - - 10 A 27 A4 SIHEEARE 1 AT M
Chemucal fertilizer 1E AL RE R + L AR DR R R IR 27
BLHE + AR 37R00 450 325 2=y, HEMFBE10m, BULTE. &
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chermcal fertibzer

W2 HEEE R BIE/ER 3
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H: R IHREIEFIE.EE ¥E TR G0 CHT 8 h, BIE-FT
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Table 2 Chemical properties of test plot soil ﬁﬁﬁfﬁﬂ%#&i*%ﬁﬁ#ﬁﬁ%
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Test plot Q.M. Total N Towal P Avaiable P CEC ReE-EEmmMEy . STy, SFHEER
1g’kgt  1glkp?  t(g/kgY  (mgrkgd  temal/kg? é$?&§2ﬁﬁg #iﬂﬂ%%ﬁﬁ(@.ﬁf
F e 13.3 0.93 0.49 4. 40 16. 76 %Lﬁéﬁﬁ)ﬁﬂﬁ%%——?ﬁﬁﬁgﬁéﬁ
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Table 3 Energetics of decaying substances in various decaying periods For

corn straw (J/g dry base contaning ashes)

HE A4 Fernhzer treatment

B #ERS ) Tume taking sample aut

(W) (Decaying periods ! THE it e BE ik

Without fertibzer applied Chenucal fertulizer Barnyard manure+rchemical fectihzer

1990 12 27 (1) 17824 17456 17514
1991 02 27 () 16215 14956 13946
1991 04 27 13} 16782 15437 16553
1991 06 27 4} 14994 ® 15744 14643
14991 08 27 (5] 13056 14513 14400
1491 1027 (&) 14556 14020 14521
199112 27 (7} 14162 14024 13582
1592 02 27 (3 14460 13781 14300

R AR (QI=16172 /g 5K TH

Note: The energetics ¢6) of original sample of undecayed straw was 16172 /g
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St = AR DR AR T [ 20 A 0 4 4 T
£8is o . 25080 J/g 7. B WY R IRA DM LR L
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Fig. 1 Changing curve of euergetis of decaying subst-
ances In various decayng periods for comn straw HAER &*Jﬁ%%iﬂ% I‘j‘fﬁﬂ%ﬁﬁ AFFUEmE
® F AR Without fertihzer apphed: "F’Jo -
« fE AR Chemical fernlizer; 2.3 1 FEELEEEHE TS BTLFIE
O EHR~+ {k AR Bammyard manure+chemical ferulizer FERBETREEEYEES S 54 55
ME 4, F 4 FW, FEREDSETRALBNE TR . %A & B 5 0 Y ERD
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Table 4 Content of each component and total carbon in decayving substances of

various decaying periods (dry base contaming ashes. per cent?

# 5 . g = BE#ERA  Decaying perinds
Component Treaiment ! 2 3 1 : i 7 8
B TR 264 276 274 2oar 1Al 1.4l 1.03  nad
By Without fertilizer apphed
tt B Chemical fertilizer a8l M LAY 2053 1,89 1050 l.ad 0,97
BEHE + {LHR 2.B2 2,75 2061 2E2 1.&w l.4u 1,24 1.mn
Barnyard mannre-tchemical fertilizer
K4 AR 28,51 27.72 24,57 24,089 18.22 15,96 11,09 16,60
t 30034 PA.BT 2T.33 2322 1513 1351 1260 12,73
FEAE+ {HE 30074 24,73 25.3. 21,943 1T.2§ 17 fn 11,83 13.90
HEX THEHE 32,31 3250 24,73 17.2° 14449 1311 4,79 53T
- R it e 30,47 32.89 24.95 [6.70 IL.45 [3.70 9,90 7.33
BEE -+ {ERE 30,07 IR M0 2478 13,30 13.82 1370 10.43 A4
E ST -y T 23.83 22.53 3086 42.35 §1.03 55,03 60.47 61,98
e it f1.8% 2154 27.94 4304 5404 56.40 A1.63 64,46
EEEE 18.98 24.13 32.76 47.76 48,76 S0.B4 62.00 67,27
ER T HEAE 41.00 3% 30 3d.80 3840 38 00 36.50 35.50 35,20
t B 39.22 3808 37.1% A7.05 36.40 3583 33.39 33,10
-3 41.37 3490 28,00 37.%0 37.20 36.10 35.00 34,87
% & 3HHEEA

Muxang sample of three treatments 3.04 4 03 5.61  11.B3 14.31 18.46 1572 20.10

JTE RRERFEETIREE: B 2 R6 %, AKTEHE 35.65% . AFEEE EeTEE 8.6, AT N 15.20% . £
43. 78%, K9 2.58Y.

Mote: Original sample of undecayed straw: Benzene-Aloohol soluble substance 2. 84Y. . water soluble substance 35 65% .,
celluiose and hemicettulose 28. 607 . substances of hgm hind 13. 20Y+ . tutal carbon 43, 7673, ash 2, 55%.
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Fig. 2 Gkt figure of sample taked each

component away [rom decaying substance for ’%‘ E % N % 1@ ﬁﬁ % . ﬁ HE ﬁ ft ES # oh #l-

T T SIS W . KO RS
B A% WS b2V Sample taked away REST LM RE RIS R, KRB AT,
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C Fh-a) B KBS WIE Sample taked away(b-a) ﬁﬁ: 8—10 /I H fﬁ ﬁﬁ%iﬁ.ﬁ%ﬁ %ﬁﬁ%
and water soluble substance 1w ﬁjﬁs i&)\ LA Hﬁﬁé’d’i iﬁﬁ%ﬁ h f@j@fﬁ%m
D& WASARASERR Sanple woked awar gy R (b £ SN EW RS T RS MR

al). and cellulose, hemicellulose N i - ”

oW Bk A.B %, 3 FOBACALIE BOBIEE,

LBRIE-EEEE . RS, LUEAE R IE R @I CTRED . B CE RIS T A R
Q. K 16172 J/g. PR F-BEFIEYIE Q. 2825 15203 J/g, MM R AL  BRDEQ.
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Fig. 3 Q.-r {igure of sample taked each
component away Jrom decaying substance for
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Fig. 4 G- Tigure of sample taked each component

away {rom decaying substance for barnyard
manure+chemical fertilizer trearment

BITERI BT 2 Mote same as fig. 2
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H#r B.C Bi£E. C M2 & A I i RE B3 L B BER P REEK, FE51E B iy
2ot 15671.15462 FRERSIE, FC IR P TR AHEHFEE. I C HIELETFE,. LBk
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