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Decomposition characteristics of Carya illinoensis green husk and
its effect on soil properties

XIE Juan, HOU Ting, WANG Longfei, NIJinyan, WANG Shuaibo, YUAN Jun

(Key Laboratory of Economic Forest Cultivation and Protection of Ministry of Education, College of Forestry, Central
South University of Forestry and Technology, Changsha 410004, Hunan, China)

Abstract: [Objective] The objective is to study the decomposition, nutrient release of Carya illinoensis green
husk at different returning depths, and its effects on soil metabolites, so as to provide scientific reference for its
full and rational utilization. [Method] A flat test plot was selected in Chunhui Mountain, Central South
University of Forestry and Technology. The green husk of C. illinoensis ‘Jinhua’ was used as the test material. 3
treatments were set up: control (no return of green husk to the field), ground cover and buried depth (10 cm).
The decomposition characteristics of green husk at different returning depths were studied for 2 years by nylon
net bag method. The quality and nutrient quality of the remaining green husk in the decomposition bag, as well
as physical and chemical properties of soil and metabolites were measured and analyzed every 3 months.

[Result] (1) During the 2-year decomposition period, the decomposition rate of green husk from C. illinoensis
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under buried depth treatment was faster than that under ground cover. Under both treatments, the total organic
carbon and phosphorus exhibited an enrichment and leaching pattern. Nitrogen showed an enrichment mode,
while potassium showed a net release mode. (2) During the 2-year decomposition period, soil total nitrogen
content under control treatment was higher than that under ground cover and buried depth treatments. The
content of alkali-hydrolyzable nitrogen and available potassium in soil under buried depth treatment was higher
than that under ground cover. The number of bacteria in soil under ground cover was greater than that under
buried depth treatment, while the number of fungi and actinomycetes in soil under ground cover was lower than
that under buried depth treatment. (3) The differences in soil metabolites between ground cover and buried
depth treatments during the same period were small, while there were significant differences at different
decomposition stages. When soil samples from the 12th month of green husk decomposition were compared
with those from the 9th month, and soil samples from the 18th month were compared with those from the 12th
month, 54 differential metabolites were identified in both comparisons, mainly concentrated in 22 metabolic
pathways, including pyrimidine metabolism, ubiquinone and other terpenoid-quinone biosynthesis, steroid
hormone biosynthesis, and ABC transporters. [Conclusion] In the 9th month of decomposition, the nutrient
loss of C. illinoensis green husk is less, the number of soil microorganisms is the highest, and the soil metabolic
substances conducive to plant growth are produced. It is the best period to have a positive impact on soil
fertility. [Ch, 8 fig. 3 tab. 28 ref.]

Key words: Carya illinoensis green husk; returning to farm land; decomposition law; nutrient release;
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Table 1 Changes in dry matter residue rate of C. illinoensis green husk under different soil depth treatments
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1)/ A R E A% R B/ % [/ A R E A% SR /%
3 98.42+5.14 88.03+4.28 15 69.58+3.57 64.36+3.62
6 91.64+5.07 82.77+4.31 18 67.36+3.42 55.08+£2.95 *
9 88.61+4.53 71.3243.57 * 21 54.84+2.89 46.21+2.27
12 87.09+4.22 66.25+2.88 wox 24 53.78+2.64 45.37+2.51

Ui * R BRI AR 3 22 5(P<<0.05), **FIRAb BAF AR i3 22 5:(P<<0.01),
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Table 2 Characteristic parameters of C. illinoensis green husk decomposition under different soil depth treatments
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Figure 1 Changes of husk nutrient contents during decomposition of C. illinoensis green husk under different soil depth treatments
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Figure 2 Changes of soil nutrient contents during decomposition of C. illinoensis green husk under different soil depth treatments



55 42 B4 6 1) W IR TSI B2 T AR A B RS b e ) R ) 1215

B ) 4 A R T B A BUITE RS 6 S A iR, 4300 18.76 F1119.33 mgrkg . TEAMR 9N H Z
Ja, AR T BON KB IMR R 6 B MR | MR R . TR 15 DA R &b F ) £
BT O TR B B RIS, AR 12 A RIS 24 A, b BREAETE 3 25 5 (P<<0.05).
TEREA T RN, AN (] b 3 8 A8 o i 53 500 4 R I B R A B A s o TE RS 12 1 H AN
15 A H B, SRACE BT R BN KRB/ MRIR R ISR A B . xR MR 5 . M 12 A i i 3R 55
TR b B 174) 1 S8 R A o A BT AE (35 25 57 (P<<0.05)o TEAMB 15 N, 4% b B - 338 s Ak 4 o
Sy FEIT TGS 2, AR 2050 15 A H BRI, XTI 278 55 A R Ak 3 ) - 498 i 4
B R 12790, 114.94 il 142.76 mg-kg ™'
222 RmAdEE mE 3 AAL AR, SR W R TSN B AR LR AR TR AL B
AR 0+ A D Rk i AR AR BE O PR . A ARER 1 AF S 05 2 AR R AL By - A PR A
FHOM T LTV PGS, a6, 9. 12, 18 MM ZFMEE (P<0.01), M7 35 AN H %L
IOl 1.10x10°~4.50x10° CFU- g ', HEH AL+ HEAN M 5o 0.25%10°~1.30x10° CFU- g ' HEIRALFRAY +
BEHEHBRAR THRE S, G HROREHEFE, 258 1 AR LT PR, o
92 AERICASE TG AR, H R EECE RN T 1AF . b 55 AR b 31 ) 1 LR
B R 3 A B 22 5 B E (P<0.01), HIESEE 6 M H BB, 2510 1.90x10° Al
3.20x10°CFU-g ',

1
N
1

~ 6 ~ B

T.OD 5| T?D -

) o 3k B

s e

O 4r @) L

S S -

3 3+ Z 2F N

I 2 I8 -

= g1 L

" lr H L

E\-R 1 1 1 1 1 1 1 HII( 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 36 9 121518 21 24 0 36 9 121518 21 24 36 9 1215 18 21 24

T/ T/ H viy R SE

- HREE - MR
* FORNAL R AFAE B 2 (P<<0.05), ** RORADFEAA{EN R & 257 (P<0.01).
B3 RE R A oL A B LA b R A
Figure 3 Changes in soil microbial during the decomposition of C. illinoensis green husk under different soil depth treatments
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Table 3 Evaluation parameters of OPLS-DA model

£ T4l F AT E R*X(cum) R*Y(cum) O*(cum) R o
ADBD vs ASBS 1+2 0.685 0.995 0.985 0.623 0.973
AEBE vs ADBD 1+2 0.782 0.993 0.986 0.979 0.705
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