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Decomposition and Nutrient Releasing Pattern
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Abstract: [ Objective | Using the Carya illinoensis ‘ Jinhua’ husks as the test material , this study explores
the effect of returning methods on the decomposition of the Carya illinoensis husks, thus providing some refer-
ences for the resource utilization of Carya illinoensis husks.[ Method | The in—situ decomposition test was imple-
mented by the decomposing mesh bag method to study the process of decomposition and the nutrient release of

the Carya illinoensis husks at different positions. The retrieved decomposing bag was placed in a 60 °C oven to
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dry to constant weight, the mass of the remaining husks in the decomposition bag was weighed , and the dry mat-
ter residue of the husks was calculated ; the TOC content of the husks was determined by potassium dichromate
oxidation—spectrophotometry method.N, P content was determined by automatic intermittent chemical analyzer,
K content was determined by flame photometer.|[ Result] (1) The decomposition rate of the husks treated with
soil was significantly higher than that of the surface treated husks, and the residual dry matter rate decreased
with the decomposition time.The surface treated husks had the fastest decomposition rate from the third to the
sixth month.The husks decomposed with the fastest rate from the 6th to the 9th month with the rate of 6.49%
and 12.14%, respectively. After being decomposed for 12 months, the dry matter residual rates of the surface
treatment and soil-covering treatment were 87.09% and 66.25%, respectively; The half-lives were 53.05
months and 19.74 months, respectively, and the time required for decomposition to 95% was 228.3 months and
85.72 months, respectively. (2) After 12 months of decomposition, the TOC residue rates of the two groups of
treatments showed an enrichment-release trend , the N residue rate of the husks treated with the surface showed
a trend of enrichment—release—enrichment ; the husks treated with soil showed an enrichment trend, and the P
residue rates showed a trend of release—enrichment-release , and the K residual rate showed a release trend.Ex-
cept for N, there was no significant difference in the element content of husks between the two treatments ; there
was also no significant difference in the residual rate of elements in the husks of Carya illinoensis between the
surface treatment and the soil—covering treatment.[ Conclusion | Covering soil can accelerate the decomposition
of the husks and the accumulation of N, and it is optimal to apply deep mulching when the husks of the Carya il-
linoensis are returned to the field.

Keywords: Carya illinoensis ; husks ; decomposition ; nutrient releasing
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Tab.1 Initial chemical composition of Carya illinoensis husks
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Tab.2 Olson decomposition models of Carya illinoensis husks

i [ =177 HE R KR IMREREE O REE /m S 95% BT I ] /m
T Regression Coefficient of Decomposition ~ Decomposition  Time required to break
reatment
equation determination rate time down 95%
HES L o314
onth d y=1.004¢""" ™ 0.939 6 0.013 14 53.05 228.30
n the groun
A
y=0.995 8¢ O™ 0.984 8 0.034 90 19.74 85.72

Under the ground

22 ARAREFEZSLZMEEETESERKBENHNSETL

22.1 TOCA T ALEG RGBT FETOC & & B 43 e i 8]0 38 i & 56 LT+ JE T R 3
(E12). TES RT3 H , TOC & Vs b, 43 2056 3~6 > H W1 HGH R B, 6 D H 5 & 2 i ks
I, AL B T K TOC & AR I JC b 25 25 57 . 75 B TOC B B3 3878 23 i i 124> H 101 fa] Se 34 m
JE s (B 3) o Horbr, 2 3056 3 2055 6 D H BRARIREE ok . WAL ALY 7 K TOC % B R AE A o3 i 1)
T EER.

222 N&ZTALERGEGHESTA HEHETE M, RO HF R NSER LFA-TFRF-L
TS 2 R ALY e N O R R ([ 4) . R IR A RS 3 BN
e T AR Sy LA I AR BT R N S A T Hb R AL, oA 5 9 A H I, PR 2 Ab
PN & EAATE I 35 25 5 (P<0.05) o M ERAGFRAY T Fe N IR B S 5 - -2 a3 5 L3y
T NFREARRIONEE(ES) . HhRAFER) T F N o B Rk s B v 7 L AbEE . mFoY 4 SRR B3
RELE IR T NJCE LA,



5 44 %

1192 WO R Lk ¥ R
700 400
—e— i AbFE —e— HhFALEE
600 A Surface treatment 350 Surface treatment
—o— A —— F L AbE
500 - ] Covering soil treatment 300 Covering soil treatment

S

=

o
T

[

(=3

(=]
T

TOC# & /(g'kg") TOC content
> s
(=) (=]

]
T

0 3 6 9 12
4r i £/m Decomposition duration

2 HHETOCH RSk

Fig.2  Dynamic changes of TOC content in

N8 /(g'kg") N content
=

Carya illinoensis husks

—e— ML LbTH
Surface treatment
—— B abE

Covering soil treatment

*

0 3 6 9 12
43fEt /m Decomposition duration

K4 HENGERSISZEL

Fig.4 Dynamic changes of N content in

w0
(=

P& /(g-kg") P content
(5=
(=}

—_
o
T

Carya illinoensis husks

—— i Ab
Surface treatment
—— T Ab R

| Covlering soil treatment

0 3 6 9 12
J3 fi# i K /m Decomposition duration

Ko ¥ PERISIEZN

Fig.6  Dynamic changes of P content in

Carya illinoensis husks

TOCH 4 #/% TOC remaining rate

130 -

1

1

N# 1 #%/% N remaining rate

[N}
n
(=]

[}*]
[=1
(=]

@
S

=
=S

i
(=]

120

(=

10

00

90

80

3 6 9 12
41 K /m Decomposition duration

3 HHTOCH R4k

Fig.3 Dynamic changes of TOC remaining rate in

Carya illinoensis husks

—e— HhFE AL
Surface treatment

—— BHAE

Covering soil treatment

70

3 6 9 12
41 /m Decomposition duration

K5 BN RSS2

Fig.5 Dynamic changes of N remaining rate in

P4 % /% P remaining rate

180
160
140
120
100
80
60
40
20
0

Carya illinoensis husks

—e— kAt
Surface treatment

—— EAbE
Covering soil treatment

0

3 6 9 12
S f#id$/m Decomposition duration

K7 55 PR RIS

Fig.7 Dynamic changes of P remaining rate in

Carya illinoensis husks




55 5 3] B ST LG T B ik SR o0 BT + 1193 -

223 PEFAAKGRGIHETA BHE /IR, 7 K P& a2 BRI n-FEAR 34 it
Wt (B 6) . FEAERIEE 3B, AT PR 25, 5 6 25 o b +F
Fe G m TR AR R O~ 12 A A R 225 . R EIEE 34 H FEE 1240 H i), ik
LB PR B P AR BA M v T AR (T 7)), R [B) 58 AL B AT B P AR BRI T M R AL B, 2 A4 b 3
T P AR R T i 2 22 5 (P<0.05)

224 KE&ZAARGREGDSTA SBT3 2B E B K &8 200 F R, 53 2055 3~
6/ A W15 K & i 212 0, 4 i 2156 6~12 0 K & i 202 AR (151 8) , Hbu 3R A 3R -+ 4b 340G 2 G
WS KRR K S AR RIE 9) , 7623 T 34 H 208 R R, R A BRI +
AEFRG FVRETIC T 1) 98.8% F197.91% , B 5 2183 N J5 X AEREAR, 2 A # v  Fe K 5% BA 400 Il 2%
Z5 X5 ENAMIFFE O T A E Y Koo R s SRS R —2

—e— R ALHE 6 —e— HugR A
40 - Surface treatment Surface treatment
= —— e 2 —— W
fl_é Covering soil treatment o 80k Covering soil treatment
g 30 £
M -5
o 5 60f
F; 20 o
2 ES
= w40
10} Eﬂt
€ =
¥ 20
0 -
1 1 1 1 1 0 1 1
0 3 6 9 12 0 3 6 9 12 15 18
2 IHS/m Decomposition duration 43I 4 /m Decomposition duration
P8 75 e K& ik sh 5284k K9 i KRB R sh A2k
Fig.8 Dynamic changes of K content in Fig.9 Dynamic changes of K remaining rate in
Carya illinoensis husks Carya illinoensis husks

3 FigHitie
31 itig

HH ) B3 A i AL A58 0 B T R A AR, R — N R A B A P AR e R 32 R R
SR T | LA RS Y A R R RS, A AR T R A e JE b R A FLEREE A5 1 N
R AL IV T 25 5 o o3 il I 7 B 1 Joi 400 % T Bl i AR 45 A Ak B W R IS AR T S
BB IR (12 7)), 85 A% E B2 v 2 43l W) o 0 & it (Bl T I SRR, B KD R AR
FHES  8CE P 6 P AT, AN T 75 K 0, DRL I o3 fire o 5 220 5 DA 3 L I, AR I T, Rk B3 o, W 4
[, R i K B S A At A ) B B, T B2 O3 i R W) S 3 A BIF S SR WY, AE 7 LA R
(0 3 ik it B v, B L A B 5 B TR RS S5 fife S0 O3 e R 30 L b R AL B R R R, E LR RN ALY
RN B T RCT M AL BE N SR A S eT AR A R, EL TR K A B
F T 1 Ay 0 A= s BOm vER, B AR K S SR e AROK LA R T 2 5 0
fif, oV L A BE SRR IR TE 5~10 om TR BE (W) 1 IR Bl | 2 19 4504k il R0 2o AR A0 UG A L A
FI T AE ) SRR 53 i

ST LLAZ PR B o i PR 52 3 JC R 7R 4 X S0 3 i R ik ol AR TEI A AR vl o SR I .
AR EY],F K B9 1 TOC N P KSR AN [R], 3XO= T B2 i SOt & H SRk prike e
o HoT IR K TOC 1 =2 R AR R FIEF4E SR, TOC &% it Bl A J3 ik isf ] e 385 g i fe Ak . 78
Iy RETI, TOC B R /N T F W i e fa, FF LA TOC W EE R BN T 0 2048 34 H i, Bt 6 A 5



1154 - UL PN a4t

R MR EA NN KRS, TOCHR B4R FRE™ . o T3 7e Ik e gt A rh 2L C o
TG, T 43 i KA 0 43 i LA ST s PR B bk R AR 2 5 1S T B2 TOC IR . 5
B AR R N BRI B 4 2 BB T i I N & R e S AR W0TE s T B AN
FEAE 5 TR N & i — B RS MR A0 BRI 75 B2 N & 5 538 5 BRI ARG, X T g &+ +
SRRV F 2 B0A BES MR 53 1) R A3 HILBTAE 53 ok B vy A7 S e far , o] DA B BH 255, 3 4
PR BAE R WUTAE S ok B2 p T BB RN T )2 38R T B9 3243, 2 AN AL FAY N 55 B e 4055 9 4
HEAE 255 . AP I N & 2 5 T bR AN B, 0= i T3 N300 K SRR b,
Ko BTH , T R N & AN AR 2 o il A 55 28 U AR A B 8 R (R4 Rk i ds A B AR, oy il 25
e T BRI P v [T e NP B R NS i LR i 5. PooR e T oM TR, BB UGMIRAR L&)
(I ASAFAE FE T B o0 i3 TR A, Tl i/, Pl USSR A 1 10 B 9 5 22, BT LA P &S R B M B
e BNAREE 34 A BN 8 A H L IRE LTt BN £ 1B, SUE W TR SR PSRN
SR, 2 B RFR, AR RN O~ 12 A IR W T K AR g > T R R P oT R B
TSR PR M FE RGN 7. KT REMWIRN 2L FIREEAE A0t i sh MR e,
W BEAE 43 TR B 208 R B, JE B T8, [ INAMITSE 56 TARTE Y K Ou K sh A o 45 SR 2
AR B, SARMF S R —B. 25 DAk, b TS AT R i A N A R e
HEFE LA T R A ISR R 7 £ =

ISR — B AR AR ST TP AR ST T 5 E LLAZ T K2 1) 73 ff R S SR X 75 K2 ik ) s il
TRt BT YRR TR RS TR BT RA R DT R X 7 1 40t 1) s g LA B e LA
BT Rz 3 B G R FH AR 0 19 5 i) 458 1 7 E— 25 0T 9%
32 #it

WS IR T RIS R 2R A A L SR E AN I AR A — RO R SRR S . SR A
IAZA T K i B R R FHER LS 25 ARG R FH 3 it I 48 0k 0 A7 AN, o0 1, 20 T AN ()3 F A7 5 Ak 2
TS LR T B A B R RO, AR

(D) AN [) 3 LA B A 38 A 5C LU AR R T R 40 A S SR ] o 7 1 b B 75 Bz 43 A 1 236 10 25 DT b
FEAL IR, J3fift o 3R B e i [R] 0 185 I S 39 R 34, gk o [ 2K, T A Ah B8R ) i i e 2 S B W 3

(2) #E5E ILAZ BT K 1 T B 5k B R4 G Olson T T8 B8 DT AL, BT I 9212, Ji5 100 40 ik Jn b, Tl 3R 4k
PRI A0 B G R 2 2 0 98 53.05 4 H R 19.74 4 A, 43 95% T 75 B 18] 43 51k 228.3 4~ H Al
85. 721 H .

(3) W 2L Ab BRI T B2 TOC 5% B SR 2 5 S - RO 3, N 3R B R M R A 3 75 2 2 W - -8
LR B AR T R SR B AR, P AR B R BRI - B AR RO B K iR R R BRI
ST ILAZPR T KR U R Bk B R IR SR R E W T PR B DDA G

2 2% 3Lk References :

[1] S8E05F, 4 K& ROk, 46 BRIV 0 o i o it Ji [0 . MRl B2, 2006 ,42.(4) : 93-100.
GUO J F,YANG Y S, CHEN G S, et al. A review on litter decomposition in forest ecosystem [J].Scientia silvae sinicae,
2006,42(4):93-100.

[2] BRAY S R,KITAJIMA K, MACK M C.Temporal dynamics of microbial communities on decomposing leaf litter of 10 plant
species in relation to decomposition rate[ J ].Soil biology & biochemistry ,2012,49:30-37.

(3] B, T, HKEE , 45 A ARG 20 B 3R o BTSR[] ). 2 B ARIF9E, 2019, 37(4) : 104-111.
QU X J,ZHAO G Y, GENG R, et al. Decomposition and nutrient releasing pattern in Camellia oleifera seed meal[J].Non-
wood forest research,2019,37(4) :104-111.

(4] BERRIR, /N, 13068, 45 35 8 IR X A5 MR R 9 i ik B £ A0 G AR AR i 2 e [T ). 2B 25224, 2019,39(3)
874-883.



55 5 3] B ST LG T B ik SR o0 BT - 1195 -

XUE X X,WU X P, WANG W B, et al.Effects of varying slopes and depths on decomposition and infrared spectrum charac-
teristics of leaf litter in a rubber forest[ J ].Acta ecologica Sinica,2019, 39(3):874-883.
[5] B0, g, 5 K5 A& o it LT K2 g AL E e [ ] ROl 524410, 2018,45(5) -
861-866.
QU X J,LIJ A,XIA Y F,et al.Effects of decomposition of senesced oil-tea leaves on soil nutrient content and growth of in-
tercropping Chrysanthemum morifolium[J].Journal of Anhui agricultural university ,2018,45(5) :861-866.
(6] EHE, BUAWE | I IR i X 32 R R0 vt R 3 % 4 0 ikl A b BT SRR LB [0 ). M A= 25 274k, 2001 (3)
375-380.
WANG J,HUANG J H.Comparison of major nutrient release patterns in leaf litter decomposition in warm temperate zone of
China [J].Chinese journal of plant ecology,2001(3) :375-380.
(7] W% 2 vhak B A 25 e ) ). TR Il , 2019, 502(10) : 38-39.
PAN R.Degradation of pesticide residues in tea[ J ].Hunan agriculture,2019,502(10) : 38-39.
[8] REIR 5k 2 WRAKLL, 55 . 56 [ LA SOHE i AP IR T 0 e [ ], R 2412, 2003, 20(5) : 404-9.
WU G L,ZHANG L Y,PAN Q H, et al. Advances in study of pecan and its cultivars’ characteristics[J].Journal of fruit sci-
ence,2003,20(5) :404-9.
[9] Zefd W52 LA T3 U5 A W) 22 R PEIT Y M ast A% Z2 RV J0 BT (D 1 DU - BT AR RO 2%, 2018.
LI J.Research about biological characteristics and genetic diversity of germplasm resources of Carya illinoensis[ D ].Hang-
zhou: Zhejiang Agriculture & Forestry University,2018.
[10] NOVAK J M, BUSSCHER W J, LAIRD D L, et al.Impact of biochar amendment on fertility of a southeastern coastal plain
soil[ J].Soil science,2009,174(2) : 105-112.
[11] VAGHETTI J C,LIMA E C, Royer B, et al.Pecan nutshell as biosorbent to remove toxic metals from aqueous solution [J].
Separation science and technology ,2009,44(3) : 615-644.
[12] VAGHETTI J C,LIMA E C,ROYER B, et al.Pecan nutshell as biosorbentto remove Cu( Il ) ,Mn( Il ) and Ph( I ) from
aqueous solutions[ J ] Journal of hazardous materials, 2009, 162(1):270-280.
[13] ZEB LA MR AP IR B 0 T o 1 1 B JHCIRE R RE AU AT S8 [ D 1T« BV e kR 2, 2015.
LIANG Q.Study on preparation of walnuts shell activated carbon and its properties [ D ]. Hangzhou : Zhejiang Agriculture &
Forestry University ,2015.
[14] BRARAR ZRHT K, JREAR 5 75 T ACAL 2% 103 AN 25 BV T T 90 1 i RS s b ks W) 1 T30 43- 17 [ ). Hh 724, 2021, 52
(9):2785-2800.
CHEN L L,LI H Y,ZHOU X L, et al.Research progress on chemical composition and pharmacological effects and predic-
tive analysis on quality markers of Qinglongyi[ J].Chinese traditional and herbal drugs 2021,52(9) :2785-2800.
(15 ] 2255 00, 2 D . 5 71 SRl W B 0 FEY R AL Ep e K s 5 [ ] ER Y B, 2014, 31(6) - 5-7.
LI Y, LIU X, LI Q.Study on the adsorption of waste nut shell powder for simulated methylene blue dyeing wastewater[J].
Textile auxiliaries,2014,31(6) :5-7.
[16] OLSON J S.En ergy storag e and the balance of producers and decomposition in ecological systems [J].Ecology, 1963, 44
332-341.
(17] SCifg e, fdee 50T | 8% ey J5 s 80 e SO0 38 0y ] 9 40 0 ik S 3% 4 R TBO B0 I iy o iz (7], 2R 25 2% 412, 2017, 37
(6):2014-2022.
WEN H Y, FU H, GUO D.Influence of nitrogen addition on Stipa bungeana and Heteropappus altaicus litter decomposition
and nutrient release in a steppe located on the Loess Plateau[ J |.Acta ecologica Sinica,2017,37(6) :2014-2022.
18] B/, B 5280, SR 2L, 56 AN IRIAE I o R AR AR AR e e L) ). T 53t IR 0E 5T, 2008, 26 (4) :83-87.
CHEN X Y,LYU J L, ZHANG H, et al.Residue decomposition in soils under different vegetation types[J]. Agricultural re-
search in the arid areas, 2008,26(4) : 83-87.
[19] KONSTANTIN S.Dynamics of alpine plant litter decomposition in a changing climate [J].Plant & Soil, 2010, 337 (1/2) :
19-32.



1196 - UL PN a4t

[20] Ehabs B, R, A% 0 8, &5 . S RAGHS 6 2t ] I 0K 6 1 DL ARS e 0 9 it 5 A [ 3 W 303 94 20 R AIE LD ). 2R 252491, 2015, 35
(22):7553-7561.

MAZL,GAO S,YANG W Q,et al.Litter decomposition of six common tree species at different rainy periods in the subtropi-
cal region[ J].Acta ecologica Sinica,2015,35(22) : 7553-7561.

[21] BRIGSI , EAREE 78, 55 . LU AR AR 2 0 SR TG P X0 S0 38 UL S A i ) ik o iz [ ). A= 28474k, 2015,35(21)
7071-7079.

CHEN X L, WANG G X, YANG Y, et al.Response of soil surface enzyme activities to short-term warming and litter decom-
position in a mountain forest[ J].Acta ecologica Sinica,2015,35(21):7071-7079.

(22] XUk, Ay, kI, 55 8 Pl XOR R 08 7 R 08 A Je 3 o et [ ] B0l 2441, 2018, 27(9) - 25-33.
LIU J,XIE W Y,ZHANG Q M, et al.Leaf decomposition and nutrient release characteristics of different plant species in the
Loess Hilly region[J ].Acta prataculturae Sinica,2018,27(9) :25-33.

[23] PARTON W, SILVER W L.Global-scale similarities in nitrogen release patterns during long-term decomposition [J].Sci-
ence,2007,315(26) :361-364.

[24] 28k, 2858 08, 5 A FIRGGE A N TR 58 W 5 3% 70 sh AL LA AE 2441, 2011,35(4)
389-401.

AN R,GONG J R, YOU X, et al.Seasonal dynamics of soil microorganisms and soil nutrients in fast-growing Populus planta-
tion forests of different ages in Yili, Xinjiang, China[ J ].Chinese journal of plant ecology,2011,35(4):389-401.

(25 ] ikl B, 5kAf B 55 LR LR BRI AR Z3 i T BT R FOC R Bl [ ] A 252440k, 1998(2) : 1-6.
WEN D Z, WEL P, ZHANG Y C, et al. Dry mass loss and chemical changes of the decomposed fine roots in three China
south subtropical forests at dinghushan[ J].Chinese journal of ecology , 1998(2) : 1-6.

(26] Z=06, X AL RR L% , 55 . AR FIAIS 4] B XS A1 34 111 75 1 = AZ PRI U 5 0 43 Ak s [0 ). AR 255410, 2021, 41 (11) : 4493-
4502.

LIN,ZHAO C Y,HAO H,et al.Decomposition and its nutrients dynamic of Qinghai spruce leaf litter with elevation gradient
in Qilian Mountains[J ].Acta ecologica Sinica,2021,41(11):4493-4502.

[27] BALASUBRAMANIAN D, ARUNACHALAM K, DAS A K, et al.Decomposition and nutrient release of Eichhornia crassipes
(Mart.) Solms. under different trophic conditions in wetlands of eastern Himalayan foothills [J]. Ecological engineering,
2012,44:111-122.

[28] EDMONDS, R L, TUTTLE, et al.Red alder leaf decomposition and nuirient release in alder and conifer riparian patches in
western Washington,USA[ﬂ.Forest ecology and management,2010,259( 12):2375-2381.

[29] TAGLIAVINI M, TONON G, SCANDELLARI F, et al. Nutrient recycling during the decomposition of apple leaves (Malus

domestica) and mowed grasses in an orchard[ ] ] .Agriculture ecosystems & environment, 2006, 118(1):191-200.



