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Effects of Degradation with Bast Fiber Mulching Film on Soil Properties and Crop Yields
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Abstract: The degrading properties of bast fiber mulching film in soil and the effects of degraded film on soil physical, chemical and biologi—
cal properties and plant yields were characterized in this paper. The degradable characteristics of RC, JC bast fiber mulching film and plastic
film were observed respectively in spring, summer and winter seasons. The effects of degraded bast fiber mulching film in the soil on soil
properties and plant yields were carried out in pot trials with nine treatments, including no mulching film(CK), two layers(JC2), four layers
(JC4), eight layers(JC8), twelve layers (JC12), sixteen layers (JC16) of JC bast fiber mulching films, four layers (P4), eight layers(P8),
twelve layers(P12) of plastic films. The results showed that bast fiber mulching film could be totally degraded in soils within 70 d in spring,
56 d in summer and 119 d in winter. The degraded bast fiber mulching film could decrease the bulk density of soil and increase the porosity
and optimize the three phases. The availability of mineral elements, the amount of microorganism and the fertility of soils could be increased
meanwhile. Bast fiber mulching film residues in soils could enhance the growth and productivity of kenaf. The growth of root, the root/canopy
ratio, the daily height increase, plant height, stem diameter, bark thickness and biomass accumulation under treatment with bast fiber film
were higher than those under no mulching film. The kenaf dry bark productivity with the bast fiber mulching film in JC2, JC4, JC8, JC12 and
JC16 were 17.54%, 34.42%, 34.58%, 41.21%and 38.05% higher than CK, indicating that the increase was proportional to the amounts of
bast fiber mulching film added. But the residues of plastic film lead to the deterioration of soil, slow growth and decrease of kenaf yield. The
P4, P8 and P12 treatment were 5.99%, 11.22% and 14.68% less than CK. JC12 possesses the highest yields, reached the significant level
comparing with P4, P8 and P12. Therefore, residues of bast fiber mulching film could improve the soil ecology environment, promote the plant
growth and development and increase the yields.
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Table 1 The specialty of different bast fiber mulching film

Fh2 Ttem B R ER B HihisE J7 Tensile fif R TAsE B35 Z 8 Permeability
Wight of each area/gm™ Thickness/mm Strength/N+m™ Elongation/%  Bursting strength/N  coefficient/cm-s™
RC JR b -3
RC Bast fiber mulching film 36 0.34 1010 10.30 36.0 4.74x10
JC IR 2 0.52 1118 402 39.0 335x10°

JC Bast fiber mulching film

R 2 ARERBEHNERB DA (g kg™)
Table 2 The analysis of nutritional component with different bast fiber mulching films(g-kg™)

H AN Mulching films category 4 Nitrogen % Phosphorus 48 Potassium K4 Ash £E Calcium
RC R RC Bast fiber mulching film 13.23 0.43 0.43 9.90 0.95
JC iR JC Bast fiber mulching film 20.19 0.43 0.35 16.1 1.06




86 EP R FROMRRE X 1 SO R

201141 H

100 mmx100 mm K/, iBAEGR 55 , ¥ H I A E 2
T3 7 om AL, KB A BELBENBRIET BE
LHES . & B A ZER 5 HI7E 2005 45 4 F 17 H .8
A3 H.12 A 27 HIFR#FT. BRIE L AEEE
BEK, HA R 30% 0 HIESKE . B 7 dE
FERA 13K, B e EAE R BALE 1 , AR 5 T vk e
FRIER T2, IR A B R E AR
1.2.2 JpRHb A 2% 3RV EY i 2 i X e

SRR AR, b R A B Ab B g + A DT AR
KN 3B RE S AN [F] B8R 15 R AL KT , AP P
FEA YR B, BV — 2= i DU 4D P o — Yk b
P TEH b BY AL 100 mmx100 mm 5k, 5
TESREFEA, IR 9 M R b
BEVEXT R (CK), RA JC FR#uAR 73 5 A 2 2
(JC2).4 JZ(JC4).8 = (JC8).12 JZ(JC12) 1 16 J=
(JC16)5 MALEE, JC JRRH A B b DI s B H 5
243508 0.040 9% .0.081 8% 0163 7% .0.245 6% .,
0.327 4% ; BARL HIBE 53 515 4 )= (P4) .8 )= (P8)Fl 12
FE(P12)3 A3, kR A B 5 HIEEENA
B3R 0.019 5%.0.039 0% .0.058 6% ; F-AbFH
4 wER it 36 2, FEYLHES

PR R R RKRE L, LR E L,
pH6.63, B HLik 21.30 g kg, &% 1.52 g-kg™, &8
0.98 g-kg™, &8 13.40 g-kg™ , TRFARA 53.7 mg kg™, 3
% 12.1 mg-kg™, BAER 75.5 mg kg™, RAEGYE
B, L EOEA30cem, 5 31 cm, BEEXNTT
14.5 kg, 200542 A 1 H¥ S LB A S 1+ 50R
HIRARBAT,5 A 30 HEAMEHE A (N:P:
K=20:14:16)10 g-pot™ YEHE)E; 6 H 10 HEEFILLAR,
ICBT RS LR AR, T A48 R 18 b, S H e B A E
6 MRILHE I 5 g-pot” JRE, HERIMANE 10 g-pot™ SR
Z M 10 g-pot! FALHAE ;8 H FAIBHATAE S g+ pot”!
FALHH 3 gopot™ JRE . HITRIFHAS , BEPE
RK, TR AN . A Ab R AR E A UK P
¥—3,10 A 17 HIkH,

FERD Z AT E Y W A
LB DL Bt 3 = AH S s R BORHE 2
TR AT S E R R AR A PP A R
B pHE . A PUR S T BAb2=MR i 3T
SRR R, HRARSIA; SR 10 d ek
TR 5 WOIRBSHI e MR s 2R R B A TR, &AL
TYy ot i B AR R & AR R OREH I 2 T
B &t

1.3 MEBIRR T

T AT, LB = E R 3R T R
FE. T3 pH H AR &R .28 . 28 I HE
S A R L R AT B R R B R 4
P B T 43T R e s - AR g A B
4370 S A0 B L LB AR B I B

Sy M E 43 BIFE S B 20 32560 2 F e [ RO RL
Bt RSB 5 BT ARSIl LR T o
L4 BB

SR F Excel 2003 F1 DDS 3.3 #4780 R 41T
43HT, ZE BRI LSD ¥,

2 GHRESH

2.1 BRHbARIEN E3t MR
2.1.1 JFRHRAE -3 b R AR

T 2o A R EAE S A R EE R FT LT SRR
HPEAE P REFRIE L. B 1 AT, B RR
e TSR R, —FRZ 35 d [FER 50%,70 d B, B
L5t PR B A B R AR I A7 AE 5 3 250K B 1) [
fEkse, 28 d i, JFRHLEE RC AN JC HbfERE B g B R 2
TSI 50%,56 d BTE 2B ARIHLER; KLZpEfgit
BAEHZE 98 d B, BHLEEE 50%,119 d BT ELZ
B ANEI M ; BRI JC EL RC DL ; T 2R R
ERMAAZEY, ELEPILNANBAREMR, REER
/&R 0,
2.1.2 R A BN Y EMR A B

A2 3 W] AL, R b R A AR - R A
30 LR B RS R A Tk
iAot 358 A S R AR I o
2.1.3 R A BN b2 MRR A B

M 4 0] WL, RSB AST A VLR 2R 20
BBAR R AR RN B & R A RS, X T fE
S B RR B S8 R R 3 O T 2R} b R
NEEBFH R R E AN, W ae 5%
ek RS e - 35 43 4 4k AT A S 5 T JRR b B A
SRR R A S R E BRI =
SAREE XL AR RIS MR AR
5o FAM, AR A JG 3 pH [EIA F#K, 2R
R B — BT o
2.1.4 JRHEEA BN I AE R R AR

TEHLARSE A 130 d ZJ5 , XA FIAb 3R A + ek AT
TR ERTEE(ES), FREH, R BB
I T R A YRR, R M R A B Ah 3



55 30 B35 134 ¢  F O OB FE X 87
r 1120
120 A C
100}
S
. % sof {100
8 £ -@-RC
kﬂéﬂ} T 60f -o-P
E ¥ JC
® Bl 10
a
]
201 < g
L 0o o—o0—0—o0 lo % 3
0 60 ot _§
120 L 1 1 1 1 1 1 1 K é‘))
14 21 28 35 56 70 a
100 B H40
1N
s 3 80+
B =
=3 60} b
£ 400
a
201 o O O o) 1
ot o o o o o
14 21 28 35 56 77 84 91 98 119
Fkfg st ) /d Fkfg st ) /d
Degraded time/d Degraded time/d
AHEF BEF;CLF
Note: A spring; B summer; C autumn.
B 1 AEFELRBEE TEPHRERTH
Figure 1 The changes of the bast fiber mulching films degraded rate in the soil in different seasons
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Table 3 Effect of residues quantity of different mulching film on the physical character of soil
=M b fi] Three—phase ratio/%
AbFH Treatments 2SEE Bulk density/g-cm®  FLBRBE Porosity/%
[EIAHZR Solid phase ratio  JEAHZ Liquid phase ratio S #HZ Gas phase ratio
Jc2 1.22 53.93 46.07 17.46 36.47
JC4 1.23 53.58 46.42 17.16 36.42
JC8 1.20 54.71 45.29 17.79 36.92
JC12 1.20 54.63 45.37 17.77 36.86
JC16 1.19 55.00 45.00 18.22 36.77
CK 1.23 53.51 46.49 17.39 36.12
P4 1.25 53.02 46.98 16.91 36.11
P8 1.25 52.90 47.10 16.26 36.64
P12 1.27 52.24 47.76 17.01 35.23

JC2.JC4.JC8 . JC12 X JC16 Ryt ¥y BBy Bt CK
40 6.90% .25.16% .15.89% .15.73% J% 27.86% , J5 4
AR CK 25533538 58 37K o pRHEHE A X 40 B
MEREMERRR, LR E S5 A F A HAE CK 4
o BRHE A A Y BT B, iR A
AbFE P4 P8 P12 (AL 4 B0 1) HEAS fof Y e
CK W/ 2.87%.0.82% % 13.62% , H:H# P12 5 CK 4
ZRiEEE,5JC2.JC4.]C8.JC12 K JC16 2= Rk

W B8 Horh BRI A B BB A2 R
ZIEA R (r=0.660 7*.0.645 6*), S HFHE 2R T
FIFA(r=0.927 8%%),
2.2 BRFRIE N EXMEM EK L EHIHIE
2.2.1 JFRHUBEIE A B XL RR H B AR R

6 BN, MHLBHEA S B R BT RE
CK 24, 22 55K .35  {H 2 S0 0] b JBRHE A 21 R HE
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Table 4 Effect of residues quantity of different mulching film on chemical character of soil
Qb BYEOM 2% Total-N/ 28§ Total-P/ 28 Total-K/ BHfFR AIK.-N/ #EBE Avai. P/ #E4 Avai. K/

Treatments g-kg? g-kg? g-kg? g-kg? mg-kg™ mg-kg™ mg-kg™ pH
Jc2 13.80a 1.30be 0.70a 18.15bed 114.1a 13.55a 111.5a 6.25b
JC4 14.75a 1.38abe 0.79a 16.65d 84.10a 13.00a 126.3a 5.96b
JC8 14.45a 1.48ab 0.89a 18.05bed 134.2a 15.50a 174.4a 6.40ab
JC12 11.95a 1.31be 0.74a 20.20a 80.85a 14.30a 125.2a 6.15b
JC16 16.80a 1.66a 0.86a 17.90bed 51.30a 16.10a 179.8a 6.23b
CK 10.65a 1.07¢ 0.70a 18.85abc 49.80a 13.25a 105.2a 6.96a
P4 12.15a 1.35abe 0.71a 17.60cd 103.8a 15.15a 109.7a 6.03b
P8 14.55a 1.62ab 0.77a 17.10d 108.8a 15.30a 131.6a 6.11b
P12 13.70a 1.15¢ 0.64a 19.45ab 82.05a 12.75a 110.0a 6.34ab
U A1 S S AR A NG SRR FI A BI2% 001 71 0.05 BHAF. I
Note: Values without same letters in one column are significantly different at 5% and 1% level , respectively. The same below.
RS FEMEIEANEX TEBEMBENRM(10* ¢ &£ 1)
Table 5 Effect of residues quantity of different mulching film on microorganism quantity in the soil(10*- g™ fresh soil )
Qb3 TR Microorganism category
Treatments #ll B Bacteria THERE Actinomycetes E B Epiphyte =¥ B Total microorganism
Jc2 428.3 be BC 83.17 ab AB 3.25 c CD 514.8 be BC
JC4 515.0 a AB 84.58 ab AB 3.12 cd D 602.7 a AB
JC8 471.3 ab ABC 83.00 ab AB 3.80 b B 558.1 ab ABC
JC12 469.0 ab ABC 84.58 ab AB 3.70 b BC 557.3 ab ABC
JC16 522.5 a A 88.67 a A 4.50 a A 615.7 a A
CK 391.3 cd CD 87.50 a AB 2.78 d D 481.5 c CD
P4 380.0 cd CD 84.83 ab AB 2.88 d D 467.7 cd CD
P8 392.1 cd CD 83.57 ab AB 1.91 f E 471.6 c CD
P12 3342 d D 79.50 b B 227 e E 415.9 d D
6 REIHAEIEN B XL AR H SR (%) B, 3 A3 S ) R % - R VR ALK 4 A
Table 6 Effect of residues quantity of different mulching film on a3l b HEA KRS R R, BB R R
germination ratio of kenaf(%) —Fﬁ%O ﬁqﬂ (14 HF115 H YRRl 3 R A B AL RR
fbym JAZERE] Investigation time R E 2 5 EM AR (r=-0.592 2% ,-0.582 2%),
Treatments 6 4 13 [ Jun.13* 6 A 14 H Jun1d* 6 15 B Jun15* 20 [e i 8 AR 2T BRAR 2 1 B
o s mosd o & 7 T BRI A B B (R 1 b
48a . 78a . .
TR, JUH T IR E A KA B R e E A
JC8 27.78a 70.37abc 75.31ab = s ”
Ic16 31484 70.37abe 7531ab HARALH JC2.JC4.]C8.JC12 K JC16 AR TE 4
CK 24.07a 75.00a 76.85ab 1 B R 5 FF #t B5E CKC 38 32.31% ,12.49% ,37.06% .
P4 22.22a 49.38cd 53.09¢d 72.83% K 41.44%; TR ANEE TR RWIEY
U Sk 920 e AR, SO , MR A R
P12 12.96a 47.22¢d 50.93d P4 ;Fu P12 E"J*E:FEQEU H. CK 'ffﬁ 777%%[[ 3.76%, )ﬁ

AR . 116 15 H, MR AR pa py BT AKZURAR GG A =GR B
B P12 43 B R B AR CK {6 30,929 22,809 %~ EARSMEHTEREEEEMR (r=04035%), 3t
B30, EREH. HTFHELAFERS ks, 7 DERR TR AN LA EA AR A R

BRI 6 AV T R, tok g TORIEES.
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Table 7 Effect of residues quantity of different mulching film on growth of kenaf root
AbE WRHTE b EATE HEE EE
Treatments Dry matter of root/g-plant™ Dry matter of shoot/gplant™ the ratio of root/shoot
Jc2 3.60 ab AB 23.50 b AB 0.15 a A
Jc4 3.06 b AB 23.71 b AB 0.13 ab A
JCc8 373 ab AB 24.69 b AB 0.15 a A
JC12 4.71 a A 35.19 a A 0.13 ab A
JC16 3.85 ab AB 28.64 ab AB 0.14 ab A
CK 2.72 b AB 22.35 b AB 0.12 ab A
P4 251 b B 22.53 b AB 0.11 b A
P8 2.79 b AB 21.31 b 0.13 ab A
P12 2.62 b AB 20.19 b 0.13 ab A

2.2.3 JPRHbARIE A B XL PR AR H 5 B Y 52 0

F ] 2 B O, SRR b AR A Ak B MR R AR KA
B B AR VR, LR B A K BUE R AR T CK; T
SRRk PSR U S B RRAIR T 20RR B A R U
HERSWETEE(8 H 22 H—8 A 31 H)EME R
HH S, R Hb R A LB JC2.JC4.JC8.JC12 & JC16 1Y
H A& 3 & 4 3 e CK & 5.93% .12.64% .5.09%
34.85%J% 26.58% ; T ¥E KL ARAL 3 P8 F1 P12 433 L.
CK 1% 19.94% 1 34.88%,

T’? 23 —<>-JC2
£ X m-JC4
2 2r
2 - JC8
B og
s > JC12
;V; i - IC16
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’§ = —+ P4
2 05 ¥ P8
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Figure 2 Effect of residues quantity of different mulching film on
growth rate of kenaf
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1 8 T L, Kb ALRHE T 20K T4
AR E,JC2.JC4.JC8.JC12 & JC16 3T 4w R
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& 8 AEMBEIENEM LR T YRR REFIFN (g plant™)

Table 8 Effect of residues quantity of different mulching film on biomass accumulation of the aerial part of kenaf(g* plant™)

Lbn JAZ AL Investigating position W EWETE
Treatments FZ Skin & Bone H Leaf Z Bud Dry matter of shoot
Jc2 427 ab AB 102 b B 649 b AB 257 a 235 b AB
JC4 488 ab AB 101 b B 580 b AB 285 a 237 b AB
JC8 431 ab AB 107 b B 700 b AB 268 a 247 b AB
JC12 591 a A 166 a A 102 a A 328 a 352 a A
JC16 501 ab AB 125 b AB 8.18 ab AB 301 a 286 ab  AB
CK 363 b B 968 b B 658 b AB 246 a 224 b AB
P4 364 b B 101 b B 644 b AB 235 a 225 b AB
P8 365 b B 945 b B 619 b AB 221 a 213 b B
P12 332 b B 895 b B 573 b B 219 a 202 b B

R FEMRBNBMAKSTS S BRI (g kg)

Table 9 Effect of residues quantity of different mulching film on nutrient content of kenaf(g-kg™)

Qb 2 Nitrogen W% Phosphorus &8 Potassium
Treatments 18 Root 2£ Stem - Leaf 18 Root 2£ Stem - Leaf 18 Root 2£ Stem i Leaf
Jc2 2.87 2.63 16.78 0.82 0.52 1.73 7.56 8.19 4.82
JC4 252 2.51 15.71 1.36 1.33 2.29 8.32 9.55 4.42
JC8 292 2.02 16.77 1.03 0.71 1.69 7.97 8.68 5.80
JC12 4.04 2.24 15.97 1.75 1.16 1.68 11.39 9.57 4.95
JC16 3.23 2.36 17.90 1.24 1.24 2.02 9.34 8.77 6.12
CK 3.97 2.35 16.17 1.46 1.09 1.98 10.75 9.41 5.10
P4 3.82 2.53 17.35 1.17 1.14 1.95 9.85 9.61 4.37
P8 3.14 2.17 15.38 1.57 1.20 2.14 10.16 10.46 5.63
P12 2.07 2.46 16.25 1.10 0.89 1.86 9.73 8.72 3.97

10 REEIENEX LIRS R R ERFM (mg- plant™)

Table 10 Effect of residues quantity of different mulching film on nutrient accumulation of kenaf(mg- plant™)

Qb A Nitrogen #§ Phosphorus 4 Potassium
Treatments 18 Root 2£ Stem - Leaf 18 Root 2£ Stem - Leaf 18 Root 2£ Stem I Leaf
Jc2 10.33 37.93 108.91 2.96 7.45 11.21 27.24 118.34 31.27
JC4 771 37.59 92.58 4.18 19.96 13.51 25.48 142.98 26.03
JC8 10.89 30.32 117.36 3.84 10.68 11.83 29.76 130.31 40.62
JC12 19.01 48.61 162.59 8.23 25.13 17.12 53.61 207.84 50.36
JC16 12.44 41.25 146.33 4.77 21.63 16.54 35.96 153.04 50.08
CK 10.81 31.24 106.46 3.97 14.55 13.01 29.27 125.29 33.55
P4 9.60 34.74 111.82 2.94 15.64 12.55 24.73 131.93 28.17
P8 8.75 28.00 95.24 4.36 15.46 13.25 28.29 135.08 34.83
P12 542 30.24 93.07 2.89 10.97 10.62 25.49 106.99 22.74

PR IE AL B LLRR T R - BB E T &, 5 P4.P8 Fl P12 ZRIGKBEKF.
CK, I B BEE o b AR B2 A 185 i T 8 55 22 3, 3 i
JC2.JC4.JC8.JC12 % JC16 H CK 43337 17.54% .
34.42% .34.58% .41.21% J% 38.05%, ¥EKIHE A B GI% JRR b 5 — T AR S AR W 27 4 Dy 3= 2 JFORHAY
TR TR, T B~ BRSO A RN AT R B, LR 3 BET RE 5 LR B L % 3
BT T BER S, P4 P8 R P12 Lk CK 43 5™ iAW RERA R EARRSE RS, BERS
5.99%.11.22%; 14.68%, FiAAb3E s JCI12 =R BT, B R s B, T A =R B, FTRE
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Table 11 Effect of residues quantity of different mulching film on output and economic character of the kenaf

fb3 73 eyl KR Froa
Treatments Hight of plant/cm Thick of stem/cm Thick of skin/mm Yield/g+pot™
Jc2 147.61 be AB 0.6676  ab AB 0.6225 ab AB 25.60 abed
JC4 144.70 bed ABC 0.6746  ab AB 0.6696 a AB 29.27 abe
JC8 150.32 ab AB 0.6471  ab AB 0.6302 ab AB 29.30 abe
JC12 162.67 a A 0.7192 a A 06775 a A 30.75 a
JC16 158.29 ab A 0.6656  ab AB 0.6388 ab AB 30.06 ab
CK 132.93 cde BC 0.6231 b AB 0.6256 ab AB 21.78 abed
P4 135.24 cde BC 0.6113 b B 05852 b B 20.47 bed
P8 130.09 de BC 0.6296 b AB 0.6300 ab AB 19.33 cd
P12 125.51 e C 0.6009 b B 0.6187 ab AB 18.58 d
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