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A O RLE R e AR 1, il i
MR /ANEREFE (W) L BME T (H) PR,
HM MR RN 47.27% .. R THEN 0.72%, T
TR E N 43.87%., R F RN 4.00%,
FEoR H 2021 ARk 0IRE &, e XTI, 2R 85>
2em iy, TE60C TR IEHE,

R BT R A4S H 2 MR, Hh )
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11 A 5SH, 75 FEEERH 14, 121, 135, 165,
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Bt (g)s

T 5 iR 5 B 2% SR FH G P XL A U
(S I 3 | /A w (1 N

W (t)=a-exp (=k-1)+b (2)
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ST I 3 R HORE L, Uk SR 5 A i Ay BT
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RERUSALRE S PN FE it B -2 25 (MPE) |
BJriizRzE (RMSE ) MIbRELITTI%2E (nRMSE )
3AEFRIATERAE 2, HAHE AR T .

MPE = Z (S" ;Lm) (3)
(4)
nRUSE = RMSE (5)

M
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{5 n WEREA %, nRMSE BUETEEI N 0 ~ 1, Af
A Sfe 5 S [ 48 A AR AL R S . T T s v — i
4: nRMSE<10% A &, 10%<nRMSE<20% & 4f-,
20%<nRMSE<30% HH1%5, nRMSE>30% K25 %/,
KIHPRREA0ME (RME ) FAFEFF SR
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S
EXP= Y R, -W, (6)
i=1

REM= ( OBS-EXP) |EXP (7)
A, EXP HIE G WEHE A 200 48 Fr i 700 E
OBS MR G YIEHR AR SEE, R N i)
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AWk AR R i A AE PR IRI RN, RME<O
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(A5 55
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25.0 HATEAE /T, FH Origin 2022 #1745
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g R (B 2), 5 165d, Wi6, W28,
W44, H16, H28, H44, WH16, WH28, WH44 kb
P B R0 98 16.39% . 14.10% . 11.78% .
48.16% . 52.25%. 50.80% . 30.85% . 31.48% .
29.52%, A AT Bt T fife 0 b ke 48 1 1 1 A
i i # # (P<0.05), W28 4b 3 % W16 kb 3 i
F WK 13.97%, W44 4b B4 W28 4k B i 25 [ A%
16.45%; B T (17 BT ff R BB 4% 1 1 14
SN B R e (P<0.05), H28 4 H16.,
H44 b F 43 548 55 8.49% . 2.85%; IRA MR &
T B fifk 2 i 20 4% b 1) 398 in 222 S5 084 5 B AR 1 s 34
(P<0.05), 5 W28 AbHAf LY, WH16, WH44 4b ¥
43 K 2.00% ., 627%. %8 ff 45 5, W16, W28,
W44, H16, H28, H44, WHI16, WH28, WH44 b
PR BT I 8 R4 N 47.69% . 46.64% , 41.49%
76.56% . 77.01%. 76.67% . 64.27% . 66.31% .
56.16% , AHLYIEHY ZHERRM N ENE T >
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J§ R AE 122 ~ 135 diA K, A 031% - d7,
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H2e 2 ATRLE 1, RUE 5 B0 sl dss 7 ] 41
HYIRE IR R R, TRNHE R >0.88, 4
FBUR A 2514.63 CHY ( BPAEE 297 d B ), ZFF 5
I3 RUME S 3R 434515 50% Ze ki, 5 i fg il o iy
SRR 1000°C 5 B 5 4 R4 1)
P45 30T 70%, V- X J 5 BUR A 250°C, Ity
5 5 R oY L 2 AT 24 40%, V34 JR 5 AR 2
750°C 5 TRAYIEHY Z) o R o i SRR Y 55% L
I, PR JEERR A 500°C

(T

®2 ARENMHREMSSH

PRRAL s (g) bR a (%) b (%) E(%-C™") Uk (% C™) R JETEACREL (% )
w 16 W16 48.823h  51.177b 0.001c 1000c 0.984 53.55
28 w28 50369z 49.63lc 0.001c 1000c 0.973 52.08
44 W44 45.699i 54.301a 0.001c 1000c 0.984 56.53
H 16 H16 67.482c  32.518g 0.004a 250a 0.882 32.52
28 H28 69.627a 30.373i 0.004a 250a 0.917 30.37
44 H44 68.934b  31.066h 0.004a 250a 0.899 31.07
WH 16 WHI6 60.256e  39.744e 0.002b 500b 0.953 39.89
28 WH28 60.346d 39.654f 0.002b 500b 0.946 39.80
44 WH44 54.116f  45.884d 0.002b 500b 0.952 46.01
XUH T 25534
Pk (T) sk ik NS #
Heaeht (C) s o NS NS
TxC sk e NS NS

T ARVNG PR B2 A SRR (P<0.05), T, * FIR P<0.05, *# FIR P<0.01, ns F7R P>0.05,
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TR ] (b% ) AR, BME TR
Dy oy TR B R R R (k) RS TR,
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50%, EMHTIIEEAL REELI N 30%, REVIE
MR SHAL R ELE D 40%

N Z T 20 Mrd R, AR AR
I Je Z AR RIS HAR XS B« MES i LB ) 2 2
KB FHIKF (P<0.01) (£ 3), PBEEADF

VR AR AR B E 2SS, ERYERA
T2
K3 ENMEHEFEESRASHT
a (%) 1/E(C)
AT
OBS EXP RME OBS EXP RME

WH16  60.26 53.20 0.19b 500.00  333.33 0.5a

WH28  60.35 52.45 0.21a 500.00  500.00 0.0b

WH44  54.12 49.83 0.11c 500.00  500.00 0.0b

2.4 HGHWENR G RN T

3 nlH, AIYENE A R A RS TYE
Sy o i Ll e, W RHE A AL BT 0 i 5 o ff
L B8] %) ORI . L TR0 S B 4 T 8% ~ 15%, W)
FHEA BN AAYY >0, ULEAYENE A& BA P00
WH16, WH28, WH44 Ab B 1R A %300 (5 -F WH28
e, WEET WHI6., WH4A4 Zb3E, 435 E
9.50% . 47.62%. PIEHE G A 4 =134 Ji % AR R Y
A, W16 AbH-S47 JE 4 AR A UL b 00 {4
FHEE T 50.15%, W16 AbFRAYIR A SOV AE >0, H
RYIERRNDE,

3 e

3.1 AFEAHLERL FE

AWFFREF . BHE T IREWEE R
L2 BET R - A - SR AR AL 0 ~ 14
d Sy B A0, 15 ~ 122 O 18 i I,
123 ~ 297 d MINPEfER, X5 Ferreira %[26‘ 48]
WA R 3, X ATRERY I AR S AT, RS A
B BN A E I YA AL g
WA ST sh Bk A PG A, Bl o
I3 0 (RIS AT o s R GH R AT 5 B T A s ] Py 4
o, oA R R, AL T RA T, REOK
RS, RAGRRIER], IR YIRS,
R 7 Al MR ML e AL, 5 308 i R
BEE IR niEAT, SR AINER R0, s S0T I B
ThE, BEksEm, i YE R, R
YEA DI JE A, SEEFTE R BT (&7

e ORIE ) Prodi tefisg R, 3 it &
HPTESNZ IR, WML, SEMATNAE L, R
RGBT R bR O g, AR
JEEf Bt TR, TR A DA R i U DX AP S 4Ly
5.9C, AEFHREKEN 367.5 mm, TREFINAR,
Wk, WeEMIETERSS , A TRATE R

HHLRHORR A L (C/IN) 250 A WL RHE
fRMEZEHNR, ALY CNR25: 18, A
FIFHAED A A, SEm e SE A LR 7,
CN 33 B BRI AS R T A I RHA S . ABESE
GEREW, IREWRACN R24:1, BHFE TR
C/N Jg 11:1, ZEFFI) C/N R 66: 1, AN 16 ik i 15
SRR RN TN T > WA WE > ZFF,
XSGR BIFFTESE R AT AE I S A g
AR P ) AR IR A TCHL AR, A AL R
JE RO ILAR, AR AIE, SEUE
foENe . AUFRRM, BINREAFTA IR
e
3.2 A[Re4sE MRS FTIE A

FWEoE B, A5 AT M5 5 6 i R 5 P A
S0 W RREAE D R R, I SE RS AT RERS AT
RN, AR AR, R il A FS
G5 fifk % < 2/3 3 T RS A A 3 % < 172 I8
FE R 5 i 6 < 1/3 mih RS AP f . JE AR
248 Y g Se 2% BRI RS FFIE B N 60 g IF, 7%
FF 2RUGE R i, 55 56.05%, H I Bl
P, MRSFRA N 20 o SRS . AfFEH, 2
FFAG B35 f R Bt A3 A PR IR A A 3 B
W2 RS R BT R BE I 3G
STt BRI, RTREMY R R AR T2, Bt
HEFTAWMG i CnpEds, JEmRE) &
Z, WS, BEMEY, S H TS5
A AT R IR A, AR RS T £
B 42 ik T AR D B0A B B W 0 R T
PR, BCEMATIAR Sy, R,
3.3 AR i B A A S AR T

KPR FERRE YIS Y ] DAAR Gy b 40075 65 Mt 5 1 o
HIARAL, H R BT LU R AE 5 e ST 5 L
18] S ME SR BT o LB AL AR . ASBIFFR s R
T, LR BHE T IRESWER S0 R BT
o FE B 2R 50% . 0% . 55%. FI B
F>IRAWE > ZFF, ATRE—THENE 5
OHEYIR FEAARR N EILRR . 20 AR R
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LBl , AR TRCEYRIA, SEmiE A P
BHE; o — HARE h BT FIARRR S &
1 2.40%, FEFMABRSHN 21.68%, AMRE
W1 RHME SRl rf, RIS Ak 7 1 v I o
A HLEHS ME A G & AR = R A ALY
AL, HIEmakeEREm Y AR %R
EALE YT ERCHAEA TR O, MEMRAL A
Y & i 5 A HLBHE — A1 5 1 S A % B 2R AH G
A 5E LR A [F) R4S i T AT ML R fi ik
BRI MER , AU 25 FEAHE I FE 10% DL,
nRMSE ik T 10%, H L, HA BLF g 148
FIBE T FURI R, A RE T4 LM A R 7

4 £t

AT 1L e e W SO SY TN RS AT
EME T LIRSV SR, Irig 2 2gie
.

(1) ZAb3AT PR B 2 AT AT — it
1 - JF AT AR, JEMEEE 0 ~ 14 d Stk
I, 15 ~ 122d WIS, 123 ~ 297d
SRS R, R TR R B R R BN
EMET > REWHE > ZFF. BHET. WY
(1) BB T fif BB AR B R I SETH R G BR A, 27T
1) ZRT T fifk 5 i 2 4% o 1) 14 I S B RAIC 1)
FIEMLEHR, . BHE T IREWRR EITHE
RSP0 h 45.27% . 76.75% . 62.25%.

(2) RUZEHE BRI RE R by M AT S fit
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¥1>0.88. ZFFIEHIIL REL N 50%, BIHET
() 65 Bl AL R B 20 R 30%, TRA YR K TR AL R 8L
2y°h 40% ., TII JEE fire % R 2R S0 R A A R R Y
MPE. RMSE. nRMSE 4334 8% . 2.47. 7.85%.
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Sy e, WH16., WH28, WH44 b3 3 Fik
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8.61%. HZFS5EMFH FIRAEAWRIZN, FH
1 WH28>WH16>WH44.,
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Characteristics of mixed decay of wheat straw and hairy vetch under different bagging volumes

LIU Ting', SONG Ming-dan" >, HAN Mei', LIANG Xin-yu', LI Zheng-peng” (1. College of Agricultural and Forestry
Sciences, Qinghai University, Xining Qinghai 810016; 2. National Agricultural Environment Observation Experiment
Station, Xining Qinghai 810016 )

Abstract: It is important to grasp the decomposition process of wheat straw and hairy vetch mixed under different bag filling
amounts for straw return and soil fertilization in the agricultural area of eastern Qinghai. In this study, two factors, material
type and bagging volume were set up by nylon bagging experiment with a total of nine treatments in completely randomized
combinations. The decomposition characteristics of the three material types at different bagging levels were investigated at
three levels. The three material types were straw (W), hairy camelina ( H) and their mixed material ( WH ), and three
bagging level were 16, 28 and 44 g. The results showed that the decomposition of organic materials under each treatment
showed a change pattern of fast in the early stage-slow in the middle stage-and faster in the late stage, and the material
type had a significant effect on the cumulative decomposition rate until the end of decomposition ( P<0.05), and the
cumulative decomposition rates of wheat straw, hairy vetch and mixed materials were 45.27%, 76.75% and 62.25% on
average, respectively, showing that hairy vetch > mixed materials > straw. The bagging volume had a significant effect on

the cumulative decay rate ( P<0.05), with the average cumulative decay rates of 62.84%, 63.32% and 58.11% at bagging
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volumes of 16, 28 and 44 g, respectively, with the fastest decay at bagging volume of 28 g. The two-bank exponential
decay model could better fit the relationship between the decay residue rate and the accumulated temperature during material
decay, and the coefficients of determination of the equations were all greater than 0.88. The MPE, RMSE and nRMSE of the
predicted and measured decay residue rates were 8%, 2.47 and 7.85%, respectively. The average humification coefficients
of wheat straw, hairy vetch and mixture were 54.05%, 31.32% and 41.90%, respectively. Material mixing significantly
increased the percentage of easy decomposition of dry matter mass ( P<0.01 ), and the values of mixing effect increased
by 13.27%, 15.06% and 8.61% at bagging volumes of 16, 28 and 44 g, respectively, with the highest mixing effect at
bagging volume of 28 g. The material mixing significantly increased the percentage of dry matter easy to decompose, and the
decomposition rate was accelerated. The mixing of wheat straw and hairy vetch accelerated the decomposition of materials,
and the best effect was achieved when the bagging volume was 28 g (equivalent to 5490 and 3393 kg * hm™ of wheat straw
and hairy vetch returned to the field, respectively ) . The results could provide theoretical and technical guidance for straw
return to the field in the agricultural area of eastern Qinghai.

Key words: organic material; decay pattern; double reservoir exponential decay model; mixed effect; model evaluation

— 176 —




