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Characteristics of decomposition and nutrient release of green
manure returning to Kiwifruit orchards in southern Shaanxi

Province!
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Jing?

(1.Hanzhong Agricultural Technology Extension and Training Center, Hanzhong, Shaanxi 723000,
China; 2. Wuhu Institute of Technology ,Wuhu,Anhui 241003)

Abstract:[Objective] Green manure is a clean biological organic fertilizer source. Reasonable planting and
utilization between rows in kiwifruit orchards is an important technical measure to solve the shortage of organic
fertilizer sources, protect the soil environment, improve soil quality, and promote sustainable agricultural
development. The soil fertilization effect of green manure returning to the field is influenced by the type of green
manure, soil habitat, and orchard climate. Therefore, the decomposition characteristics and nutrient release laws of

different varieties of green manure returning to the field after green manure returning in kiwifruit orchards are
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studied, in order to provide theoretical basis for the planting and utilization of green manure in kiwifruit orchards
in southern Shaanxi and the fertilization of soil fertility in the later stage of growth. [Method] The field net bag
burial method was used to study the decomposition characteristics and nutrient release patterns of four types of
green manure, Lolium perenne L., V. sativa L., Vicia villosa Roth., and Astragalus sinicus L., in the 10 cm soil
layer between kiwifruit rows after 142 days of compaction. [Result] The decomposition was divided into three
stages: rapid decomposition period (0-24 days), moderate decomposition period (25-41 days), and slow
decomposition period (42-142 days). After 142 days of decomposition, the cumulative decomposition rates of
Lolium perenne L., V. sativa L., Vicia villosa Roth., and Astragalus sinicus L. were 93.63%, 93.37%, 91.48%, and
74.45%, respectively; The average cumulative release rates of C, N, P>Os, and K»O nutrients were 88.23%, 82.95%,
98.58%, and 77.15%, respectively. The average N release amounts were 2373.58, 144.76, 156.30, and 16.10
kg-hm?2, respectively. The decomposition rates of C, N, and K>O fluctuated significantly 24 days before
decomposition, while the decomposition rates of phosphorus fluctuated significantly 41 days before decomposition;
After 142 days of decomposition, the C, N, K»0O, and P>Os nutrient release rates of Lolium perenne L. were
3015.28, 132.38, 274.53, and 23.72 kg-hm™, respectively, with nutrient cumulative release rates of 93.63%,
89.16%, 99.28%, and 92.65%. The nutrient cumulative release rates of V. sativa L. were 2278.46, 193.69, 109.56,
and 18.46 kg-hm?, respectively, with nutrient cumulative release rates of 91.48%, 89.85%, 98.53%, and 82.47%;
The Vicia villosa Roth were 2855.68, 173.49, 156.61, and 17.09 kg-hm?, respectively. The cumulative nutrient
release rates were 93.37%, 83.67%, 98.72%, and 73.88%, respectively; The Astragalus sinicus L. were 1344.89,
78.47 , 84.50, and 5.12 kg-hm, respectively. The cumulative nutrient release rates were 74.45%, 69.11%, 97.81%,
and 59.60%, respectively. The nutrient release rates of the four types of green manure were K2O>C>N>P,0s, with
average cumulative release rates of 98.58%, 88.23%, 82.95%, and 77.15%, respectively. The decrease in dry
matter mass among green manure varieties were as follows: Lolium perenne L.> V. sativa L>Vicia villosa
Roth.>Astragalus sinicus L.. The decomposition rate were as follows:Lolium perenne L.>Vicia villosa Roth.>V.
sativa L>Astragalus sinicus L. The release levels of C and K»O nutrients from various varieties of green manure
were as follows: Lolium perenne L.> V. sativa L>Vicia villosa Roth.>Astragalus sinicus L.. The release levels of N
nutrients were as follows: Vicia villosa Roth.>Lolium perenne L.>V. sativa L.>Astragalus sinicus L.. The release
levels of P2Os nutrients were as follows: Lolium perenne L.>Vicia villosa Roth>V. sativa L.>Astragalus sinicus L..
The release of C, K20, and P20s from Lolium perenne L. were the highest, while the release of N from Vicia
villosa Roth. were the highest. The cumulative decomposition rate and nutrient release rate of Astragalus sinicus L.
were lower than the other three varieties. The C/N ratios of the four types of green manure are as follows:
Astragalus sinicus L>Lolium perenne L.>V. sativa L.>Vicia villosa Roth., with ratios of 12.99, 12.74, 11.30, and
9.70, respectively. The C/N ratio of green manure was significantly positively correlated with dry matter mass,
decomposition rate, release rate of C, N, P2Os, and K20, as well as the accumulation of C, P>Os, and K>O. It was
significantly negatively correlated with the accumulation and release rate of C and P>Os. [ Conclusion] The
application of three types of green manure, namely ryegrass, sweet potato, and arrow pea, can provide carbon,
nitrogen, potassium, and phosphorus nutrients for kiwifruit orchards at 2716.47, 166.52, 180.23, and 19.76
kg-hm™, respectively. The application of green manure is during the period of orchard germination, leaf

development, flowering, and fruit setting. Adequate nutrient supply during this period is the key to ensuring fruit



growth, development, and quality formation. The nutrients provided by the application of green manure play an
important role in kiwifruit root growth and nutrient absorption. Returning green manure to the field enhances the
effectiveness and persistence of soil nutrients, ensuring a sustained supply of nutrients for kiwifruit growth in the
middle and later stages. Therefore, in kiwifruit orchards in southern Shaanxi, selecting Lolium perenne L., Vicia
villosa Roth., and V. sativa L. as green manure and applying them to the soil can release nutrients into the soil,
providing necessary nutrients for the growth and development of fruit trees.

Keywords:Kiwi orchard; Variety of green manure; Decomposition; Nutrient release
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Fig.1 Schematic diagram of green manure bag burial in kiwifruit orchard
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Fig.2 Characteristics of dry weight release of different green manures
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KFPHE R G0 SRS AT 26 v T RSB GEAE, A 70 - SR AT i o ) -0 o k2D B R AL -
BAERSTERG>TH T>E o, RBRERIA: BEE>BE H>HEWT>ERR, X
AR FGENCIE e T I RERNE, 7= A 1 222 5 (1 S TR 2 T e /e SR AT M2 IR L B
B, ZRAEZH > M G RASE 2 M R SR S A S, H 5 BUA [R] ST 1) JE it 25 AN )
Fy LA 5 DR 75 10— B4R 5T

BRIk el 8 R 4 ol 4 B FE 5% 00 R SCR R UM B> BRSO BE, T3 REVBECRE 2 A
98.58%- 88.23%. 82.95%. 77.15%, X5 NG FEs R —5. SNIE H 5 I35 B 80H
2657 HAE SR EAR N AFLE T AS A o3 A1 A B 52 24, ] 5 58 A5 251 I A [l e 1 =k i S0
BE T3 FIGNCER. BIRATEN 21 d POl TR, BEURINIL 60% A o K LA
A EFERRIE A, & DU S B ARE TR N . AR, BIR e 24 d
POs R, TIIEMEEN 62.14% 68.66%. 1% LS FILSAAEW D WR, SRAEE g R0
24 d BRIBEESL, HE 3 PR IEE R SCRBA R 91%LL . BER R E LIS A LS
PAE, BERUSFRENS, 4 FhERALEMRT 24 d BEPIIRER N 31.06%. SRAEEH S /a7 24 d
AT BRI R A 28 R~ TP AE AL B, TR BRIk oR T A K, e 3 e 2 8 R e R AR
PRAE SR SEA K & AT ) G RE20) . SRR RS AR AT 24 d P2 AR IR 2. B BERRSGE T
BR: 1733.33. 121.264 141.79. 6.71 kg-hm?. SEERFIARE, HIFESSEEAHE. &
FRERIERE AR TR 00 & BRIy BP0, Hrb R ERR. 8. BERE RS, BE TA
PR, RS E IR YRAC. SRR H AR LI RY ON RIAEA L
VB AR R RN IR A R TR A I OB R R U0, R B eh RV L) o T SRR AERT,  H C/N A7
FEZE S, R FL G g e A RE R I AR A A — 8. AR 4R IE C/N 58 SR ARRE I
YRR FE A, AL, BT SAC R R, AT & R AT R A L S T
e A, X S ET AR — 802, BERRROC S RA s, M 142 d BE FIA
PR AR o ZRALTE M A5 A R B IR B, 8 SR e B i, X IR BAY
TREF s, T RRAEBAR 2R AR KRN R 0 W 28], SRATIE HH o] DA T L3995 4y 1 M RO R
A, DRBE T RRIERRAE S IR IR SRR

I i 95 P X A bk R ] B L SEIE M S, T4 e LURR, ST SR AE K BRI,



WEFE AL, R G A 20T T DA AR 5T, gD IRk, BT DA o 34, st A
PCE FRIRDL,  HE T H2 e S = B A BO32), O BRI TR AE K i I AN B3 2 0 A

4 Hif~6 A LA g H, RSGREAERKEN 5 A Ef~6 Hf). BrEbk W 24505 2 205
WAERKFTERERIL, Ah M T8 RETE K E VIR £ 6 AJFE/R XK
BN, SR SIIEAL TSR bR IR s A, ORISR B B R ABER, 8 A
BRAEAEAE R K IR R I 7 SR B BT, R A KOR E /5 ZLE LA 1 S TR TR 70
LA AL A AT BN K 75 2L, (B2 I RE B IR s AT T 22 5 3, DR AR e 8 g LA AT
TR RETURIE , 4554 B WP FC AL RE & B A AT DA R A KO B 4R 7 2 1 TR 70 KU . 55
Mok R Bl A P SR e 28 S A AR P SEBr i 45 5, AR T 4 H b R g — XIS e s
FERIEH, TSP P AIE R AN, AT WA ZE R, ST FH I R] L 2R
FFAEZE S, TR A A AT oS AN [R] 2 M it ol 3 36385 B (14 ) T 3 PRV ] o ARSI AT — SRR 45 23

R Z AN [ 2L 3 TG BB 25K R B SR I S2 AT T, DRI — 25 A b BT AN R 473 1)
LN T 3 FEY 28R ot T e Bk SRR A 8 7 05 T (R E 7 » 0 B e b SR Bl 22 4 A S R F 7
GURHHTLR A VT

T At o] Aot AL £ AL s 3 F TGS A 20 DR S 2 301(0~24 d) s PR AR IDI(25~41 d) 2212 T
fE(42~142 ) =BT B JEMERT 24 d Bk BURMRRIIE 62% 0L L, HIEM AN 87%LL L,
B REZRAE 18% LA b, JEE AR 142 d JE B2 T B EL . B T R s B 7171105 93.63%.
93.37%- 91.48%. 74.45%. 4 FhERNEFR I BEBCREINI>I>%>0, B RR. B BERE
BUE RS, BETRRE RS . & RBER B RIS S E e R A,
e i PR AL H 5 9% 50 (0 B s B B RSB TR B >R o0, BE FER )
HeK o BRI PR BE 22 B B RN T 905 S I O FE R AT SR 8 2 e A Ak 2 U
AL -
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