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Effect of mulching materials on Schisandra chinensis (Turcz.) Baillon
growth and soil characteristics
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Abstract

In this study, our objective was to identify differences between mulching and
non-mulching practices, as well as among various mulching materials, that could
potentially impact the reduction in Schisandra chinensis (Turcz.) Baillon production,
despite a consistent increase in average income, cultivation area, and demand. Our
goal was to provide foundational data for the development of cultivation techniques.
We conducted research using four materials: non-mulching, rice straw, black PE film,
and warm cover. We investigated and analyzed various factors including S. chinensis
growth, chlorophyll content, chemical composition of plants and soil, as well as soil
temperature and moisture content. As a result, we found that S chinensis growth,
chlorophyll content, soil temperature, and moisture content were most favorable in
the group treated with black PE film. The soil chemical composition was lowest in
the untreated group. The installation of mulching has been effective in promoting growth
and increasing the yield of S. chinensis. Among the mulching materials used by farmers,

black PE film was observed to be relatively more effective.
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2L Aol stHA AFES M 71654 E4% ol& ¥ol FFstal Sl oF8&E0 &
TE 7HA =ik oliet TS GRS At AHHA F7IE o]oF 1L, o]& o]&gt
ARV SAHAE, PFE 5o B A SAT A FR 7% 24 7]ofsta Yo,
S A= HEEEA, 11,610 M/T), AB73EE, 8,159 M/T), vHILEE, 8,074 M/T), L\ ATk
¥, 6,467 M/T), =X (K58, 4,879 M/T), E2AE7|(EA&F, 4,320 M/T), ZH (54, 1,876
M/T), BF50EiE, 1,246 M/T) 59 F&&es A5 A5G- 2d9-dd 59 AGolA Aujist
1 9ler, 20199 7o FAshd AAEFS 202197 Wy 5%4 ket ok
U F8 Y4 FEAE F oA T Qo N5 o195 Tl AlFC
2 7FEEo] AH|EIL 9lom, FE(3,318M/T), BH(909M/T), Z34(898M/T), HE(886M/T),
FEQ282M/T), A= (72M/T), 37 IM/T), A71(28M/T), AIEBM/T) 771 A HA 6,467M/T
Ae7h oid YA AP
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L 3Ry an o AP, 392 2, APAE 23} AP, FE4M &9 5ol
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A PEZEY B3t 5kl FEA v 2 6.8%, FBAT 45.0%, A/dE 9 BAF
151.1%, 34 71.8% S7HE ATkl shict. T3t Aok S 9 FoA . S PEEE A7
9 a7t 7P 4ok, FEA el 24 16.3%, <434 31.0%, 102 % 45.9%
Z7bE ok R eh?, ghato] A wel B o] TE S U $FEA AFoALE T
WA, BAaud, SAEd A2 AEE fycialer, 1 A3 AR oo SAEdo]
% BFE UL, FEA o] 2 4.3%, F5 24.7%, AGEE 17.0%, <F 1.9%,
27 12.2%, AZF 27.6%, 102 5% 27.6% S71E Aty R QcH?, AJu|e} mlEo] A7)
UEAE3)9 a7 4 E40 uX& §F AFoAs F24, 34 v)d, B9 H|d L=
AYE Fofston, I A3t AxFe £52 34 v)d ) FEHA ) WA v)d<$o]9lal, S Hdo]
Ty gy 7.2% A deRdoia sho. B3 mEA R} 42o] S @ Yo njHE o3
Ao FE2H, HE, A PEZE, WA PEEE AYF2 APE Yoo, 1 FAit A4
Fol Aot & 54 PEEEo] 43 38 YESY, &4 PEEE2 FEA tiv] 2HE%
42.7%, B 28.1%, w5 21.1%, TR 21.1%, 102 A5 94.2% Z7HE A0 B a1
o bf e,

ol AIE 7M1 Y= HHE 5&9 1S} k5g £F 528 g AAHA e A2
oefgt a5 JHolr] 42 AReRE 7 whol AB[E 1 Qle eu|Ae] ABAEF Ao JRkE
ud 4= ok B3 U= Hit ol A5EY AuiHA 9 =871 £ES] FUIEL leuR
ABAEF FHao] GRS v 4 e H9A AR §-FoF B AR oE 2o]HS Fgste] Al
& S92 & 2971 AUt} metA 2 dFoAe uRe] dPA R TE A4S € EGEA HE
of ulX= FFol s RAMGt AH3e AANREE Adstarat st
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1. Az 9 9

ES TSR
oulA B A4 A U W 27 500 mle] W EAo 5EAEY FUEATSHANA Wk

EH] 1,000 kg/10a, A3] 200 kg/10aE AX & EYEH 4 SFHEEHY 29), F= 4 59
A4S AT,
FE2 Z 55 m, U] 25 m AI7HE(IH) 1.5
6.25 m 7HA)E o] BAE, ¥, 3A PEEE, B9/ A7E dAst9oy dIgioz
Hjz)5ke] 3 WHESE THFig. 1).
AR QUIAE ZZo] W o7 ZA5te] ARFE YA T 202149 49 590 FujE Ao
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50 om 7HA0R AR On Aot TS AHste] £7] 991 AU SAlZ AAISIYrE
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untreated control plot rice straw black polyethylene film warm covers

Fig. 1. The field application of four mulching materials.

2) B8 24

ould A% R BEUEHNA WIE FYYN1E AFZARLL7IZS] o6l 54 ©
ez ] ke Mol ould 20 A AR, AN, G4, GBS 12420219 64 10
), 23H20219 79 20D)2 EAFBSE.

1 2 A9 ABHOIA 7] dolg tehft A2 10 m E4E ol §3te] Z43t
ek, 7P 2 Axe] A4 el 2R A 71 Az 7bg 2 49 PolE vehe
9 223 7P 71 Az 7P 2 99 Holg dehile 4% UAE Ho] AYHAZ o8
sto] ZAshedet.

i)

3) =4 F B

Quzt 9 A& 2 g2 acetone 20 mLol| B, 200 rpmOE 30A17F B9t YA A -
Z%35131, FFIHA(No. 2, Toyo Roshi Kaisha, Ltd., Japan)Z o3 FT ojzjd
Multimicroplate reader-SpectraMax M5 (Molecular Devices, USA)E ©]-&3}9] 645 nm<}
663 nmoA FFEE S SHE FFT 4Z ofY ALtAlol didste] =4 a, b,
% =4 ¥ TP,

BEA a (mg/L) = (12.72 x ODgs3) - (2.58 x ODe4s)
=4 b (mg/L) = (22.88 x ODesss) - (5.50 x ODge)
Z 924 (mg/l) = (7.22 x ODes3) + (20.3 x ODeys)

4) AEA 9 EF SR 24

T4 2YLATslol|A] W7et BEQF I A2H] EAHo| wet oulzt 93 TR EQRS
EA319ct. pHe ECE pH meter (Seveneasy S20, Mettler, Switzerland)E Ar&-5t0] &35}
AL, AAE Kjeldahl 3FH(K-355, Buchi, Germany), 14 BJA(UV-1800, Shimadzu,
Japan), Z<%, ZF, t1d&S f5 2 E2A0 £47](Inductively coupled plasma spec-
trometer, Blue, Germany)® £45t9th 97|18 S Tyurin¥S AL

!
Y

5) EY 2k 9 SEFF AL
Qu|z} AYLo] et A]7] (BHE 1097HA] 570 59 Data logger (WatchDog 1000
series, Spectrum Technologies Inc., Bridgend, England)E& AX|slo] E% 10 cm Zo]9]
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EY 2k FEEFE 308 992

B\

33hsiet.

6) SAEA

AFEE o R A H2 A (Microsoft office 2010, Microsoft, USA)S E-&3lo] A&
SF1a, A2 E v WS Y5 SPSS A X 2 13 (Statistical Package for the Social Science,
ver. 18.0, SPSS Inc., Chicago, IL, USA)S AR5} one-way ANOVA (Analysis of

Variation)& ¥4 ¥ Duncan's multiple range test® 32|12 z}o]& &QlI5}9T}.

2. 47 9 3

1) AR 2 YSEA

QuR 4 20 T 12 ALRAE A AT Table 13 Zo] Yepgth Ax4L 54
PEEE A7t 13.6 cmZ 7FF A%lon, Az H3L2 0.22~0.23 cmZ 471 A&7t fARH
#He et 982 4 PEEE A7t 5.7 cmZ M A%lon, &2 A, 34
PEEE, B9/ Ag47t 3.7 cmZ 2ot AlxA3 4E2 Ag3E 2 Zols YErfX
grokot Az GAoAE WA A7t o2 Aol Hla] S o] 7 AR AL
RIS & Utk A AHE B 7] S £AE YllAle 4 PEUES AHSSHE Zof

AL Aoz weE Q)

Table 1. Schisandra chinensis first growth results for each mulching material

Plant length Stem diameter Leaf length Leaf width

(cm) (cm) (cm) (cm)
uc’ 12.6+2.3% 0.239+0.1* 5.540.5 3.740.4°
RS* 11.1£1.7° 0.238+0.2° 4.840.6° 3.3+0.3°
BPF' 13.6+2.5 0.229+0.2° 5.740.6° 3.740.3
wC? 12.142.0% 0.230£0.2° 5.4+0.5° 3.740.4°

Results are shown as mean + SD. Mean separation within columns by Duncan’s multiple range test at 5% level.
"UC: untreated control plot. TRS: rice straw. TBPF: Black polyethylene film. SWC: Warm cover.
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TE AR BE D 5% AT AR FELW BRAT Seio] WY, §A @
=4 PEGEol 7P A btk Shgom, HuAEst 4ue] S0 L B8] w3z
oM 54 PEESo] e, WA, £ PES] vs) 42 Y, 94, w5
2 7% FHIA SHATtT BasA .

webd Qo4 AW A BHARE 34 PERSO] AP & % Ao waE gL,

Table 2. Schisandra chinensis secondary growth results for each mulching material

Plant length Stem diameter Leaf length Leaf width

(cm) (cm) (cm) (cm)
uc 59.0+15.4° 0.29140.37 8.5+6.7° 474457
RSt 73.0£14.8° 0.306+0.3° 9.7+7.3° 5.8+5.3¢
BPF* 100.2+18.3¢ 0.326+0.3° 9.846.2° 5.9+4.8°
wct 76.8+13.0° 0.298+0.2° 9.4+7.7° 5.4+5.6°

Results are shown as mean + SD. Mean separation within columns by Duncan’s multiple range test at 5% level.
"UC: untreated control plot. TRS: rice straw. TBPF: Black polyethylene film. SWC: Warm cover.

2) BAA R HE A5 FF

AEA Qo] 54 IS FEA 58S HEUIE ST 4= 2EH A JHE dEFe
Ar2A FEE7|E ottt eu|R} 9lo] =4 AFE SActe] BHARE A 3 AEH A AJH
£ glstaAl stgt(Table 3). FFAol 2 T2 viAe F54 a FF2 HdH 54 PELE
Azt Fod2 ey FA Hegr AT By 1.2~1.79 71 A UET
AEA Y A5 B AEHA AeE Ueille & 954 952 34 PEUE AT 24.6 mg/LLe
2 7P A e, FAR ek 1.84) 71 2 AlelE AT o] 23E 53 54 PEEEOl
A s SA uiRe] FEA 590l 7MY T2, 2R 9Y 59 FH SHezRE AEY

2o g a7k HlnA A2 AL FAG & Uk

q2A 9o dEa
FED I LR E PN
sl 9 B

=

3140

T O0—

e YUY SEot DAY Belo] Ui, Aok T Y3h2
B4 RIS Sk, EF B A2 A g
g 2EdA Ho A GSh Ggo] dadhlE S,

Table 3. Chlorophyll content of Schisandra chinensis leaves for each mulching material

=

<] o

o = 5] o
% ART U A

ChI(()r;ogp/fB)lll @ ChI(():g/hL\;II E Total chlorophyll (mg/L)
uc 12.0£0.4* 1.5+0.1%P 13.4+0.5%
RS? 21.0+1.5° 0.4+0.2° 21.5+1.4%0
BPFT 21342.7¢ 33+1.7° 24.6%3.0°
wct 16.5+£2.9° 2.241.2%P 18.7+4.0°

Results are shown as mean + SD. Mean separation within columns by Duncan’s multiple range test at 5% level.
"UC: untreated control plot. TRS: rice straw. TBPF: Black polyethylene film. SWC: Warm cover.
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3) BAARC M2 QuAt Qv AR EFO] SR 3

Lzt Qlo] slshg & FFS EAsto] GANRE AP AEA FYLEHE FRIstAtHTable
4). F718, A&, Q4 vtavlE 2 FA 7T 23.96%, 2.26%, 0.58%, 0.29%2.F =A
vehgton Zg St B ARt 2.20%, 24 TS 54 PEZE A7) 0.85%28
EA vebgth. S PEEEO] F 54 TFFEANA 52 AIE Ho| F8 Y8 TF =3
=2 Zlolg} et A3t th2A FAE, HA AT, B2 At fARE A3E YERyof
F7F A77F gast Aoz Qi

Table 4. Chemical content of Schisandra chinensis leaves for each mulching material

oM' T-N P K Ca Mg
(%) (%) (%) (%) (%) (%)
uc 23.96 2.26 0.58 1.36 0.76 0.29
RST 23.01 2.04 0.43 2.20 0.71 0.17
BPF* 22.96 1.99 0.38 1.67 0.85 0.22
wct 23.32 1.82 0.34 1.81 0.57 0.16

Results are shown as mean + SD. Mean separation within columns by Duncan’s multiple range test at 5% level.
"UC: untreated control plot. TRS: rice straw. TBPF: Black polyethylene film. SWC: Warm cover. 'OM: Organic
matter.

£ SR IS R4Sl WA HelTY B 2 JPYHE SAstnA stect
(Table 5). B ATwt 4.98~5.382 SHAM4S Ueholon], §718 G WA Ae77t 4y
A ehg T, BT 1,66 71 AolE Beit. ECE B2wA At g Eskom,
R ATk 59 7 AolS BT Aa ULl TGS B AT g B
UERtow, BES B4 PEIE AT /b ¥ deRdth. B SR B BA dn 14
977k o2 H2TFEC] us) gPYRol Y53 % AL FAY & YU

MY AT SoI4 BHO Aol A4E, 5% D BIPY, EYSE A4, 2T oA
P SR Fo| ULk SPOH O, B AT o] RIS ANE FAT 5 A

uALe] 23t BES sliAe @A HATE HtEA] e Aow weEITh
Table 5. Chemical content of soil for each mulching material.
om' pH EC T-N P20s K20 Ca0 MgO
(%) (1:6) (dS/m) (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
uc’ 2.69 5.34 0.57 0.072 130.8 253 597.3 66.3
RS’ 4.24 5.38 0.25 0.058 627.7 116.7 867.8 105.0
BPFf 4.09 5.20 0.60 0.170 624.7 217.4 919.3 122.2
wct 3.47 4.98 1.27 0.180 0633.5 133.6 957.3 125.7

Results are shown as mean + SD. Mean separation within columns by Duncan’s multiple range test at 5% level.
"UC: untreated control plot. TRS: rice straw. TBPF: Black polyethylene film. SWC: Warm cover. 'OM: Organic
matter.
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4) AR wE AR EY 259 FEFF

AR A2FE EFRES TS 68 FE 1087H4] S74-2ARE 23E Table 63 70
UEHHISITE 571 &%t EY 259 #EwE2 &4 PEEE A7 7P A UEET
=4 PEUES EYTE STYA A= FAE S8l uAe] ¥2 2EHAE ATsh
ojZlo] Aol LT FFE vAe Aoz TEd & AU

mEARZE HES] AT £Fol vAe 9F ATolA #HE 27] A5719 5~6¥oe= FEA
tfH] = PEEE 1.8~8.6C, T4 PEEE 1.2~3.7Co2 91, HADELS ot F2 A7
BT shglor & AFolME ofet RARE AIE UErI:. 181 £ PEEE2 T8 A=
°] 30T o< HEtHo] W& sl AE 2HsIAE ALz A4EUL, RH= 34 PEEE
& 3127] F A o] 25~27CE HAsl] WE Lo Ego] Hdcta HuskdcH?.

mEA 27t Fge o 9 Aol A FF dTolA= 48 102 AF H4 FHE 9E7HA]

a4, ¥4, 34 PEEE, FY PEUE 4 A7 EFREE Y o4 1049 S 2%
T o] A WA PEEE A2 42 0.5C, 2.9C %A, B AP 0.2T 9A
UERATHL SRl AAS7IZE B Wd oF 240 St Ed2e FEA v 4%
WA PEEE A7t Z42F 0.8T, 4.8C w8, HAAYFE 1.3C Iyt stk ST
A PELE AT FEA vdf 4€~59 EF2ETF 1.4C, 7.7CE =4 UEigar, WA
PEEEL 89 AFwol EFLE7} 34T ooz AS5atieka shdet?.

Table 6. Soil temperature for each mulching material

June July August September October

(c) (c) (c) (c) (c)
uc 17.742.9 20.5+3.3 21.343.5° 16.743.6° 9.4+4.7°
RS? 16.5+2.0° 19.7+2.8° 21.6+2.6° 18.243.4° 10.944.5°
BPFT 18.4+2.5¢ 21.7+3.2¢ 22.9+3.1¢ 18.945.1° 14.6%6.1°
wct 18.1+2.6° 21.343.3° 22.5%3.0° 18.4+4.1° 14.6+6.2¢

Results are shown as mean + SD. Mean separation within columns by Duncan’s multiple range test at 5% level.
"UC: untreated control plot. TRS: rice straw. TBPF: Black polyethylene film. SWC: Warm cover.

Table 7. Soil moisture content for each mulching material

June July August September October
(%) (%) (%) (%) (%)
uc’ 80.8+15.5° 80.4+15.9% 81.2+15.4% 84.2+15.7° 76.1419.8°
RS? 79.1£19.1° 84.2416.6° 83.7416.4° 85.4+15.6° 77.2419.7°
BPF' 80.9+17.4° 86.4+15.5¢ 86.4+14.9¢ 86.7+15.3¢ 82.4420.0°
wct 79.9+18.0° 85.3+16.1%¢ 85.2+15.7¢ 86.6+16.0° 79.9420.6°

Results are shown as mean + SD. Mean separation within columns by Duncan’s multiple range test at 5% level.
"UC: untreated control plot. TRS: rice straw. TBPF: Black polyethylene film. SWC: Warm cover.
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UHOR RN AT UYL 29 EL £ PRl 1 el i, olefdt U3
e By oA 59 FHE AAT oIBA BLTl FHBY,
£ % B4 5o AU EYLE FAT 4502 48 4% 2 Nal $4IL Aoz

1YATET B ATATE B W PEUEL ¥ £9hgo] kol EFLEIt 3T

L SuotE Bt B4 got 082 1evloE oy
4 8% §A% 39 ouing gR A8NEA Y221 U 4 Fu a4 A2 WY
5o, §4.0.9, A3 L AA A ol
St AgEy 5 YA Bl

EELOﬂh lrleol O olgH M54 Eeos T
sj2st7] 9l SN LA(PE), Hitd s, olitshta 5= ©
A4 Wgo] ALY, o] AL
AT 2t slen, ddee deR
ZrastTtT B s,

24 PEEES A2 B0l 94 4% 9 B vIAE Gl Bl vwsse
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=}
Oﬁi
>
19
fg
]
1 1o
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e}
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= EF 2EE JJKH 7~ 9c qu
Ao A e TAREC] EAY PE%_% o8] oF 76.4%

a=078 AH|9} AAlFo] =716t 9T A5E0] =2 eu|x9] ST E Q) FglstH
YA EE Adstaxt R4, 54, 4 PEEE, H2H7 AFolA ux& Auist g%,
FEA 9 2R EGY SR o, 2R EY 2509 SRS HE A+E 9

1. euar 4] & 27HL(12D 470LADA ] HS2ARE AAISHAAL, 13 AS2RAIAE &
A PEEE Ao Axda G4ol 247t 13. 6 cm, 8% 5.7 cmOE 7H E=A YERE L,
A2AZZLE 470 AT BF fARE o, JEL2 3ld A5-E ALt v A 37] 2257}
FALHAl Uebe. 23 Bs2Ael A= S48 PEZE A24t7F A27H100.2 cm), AZ27
(0.326 cm), 9.8 cm), FE(5.9 cm) EF 7 =4 Uetstth

2. AT A} 9o] GE4A e BAT A1 954 a 2 AT =4 PERE AP
7F fod2 isloy APt BHd ) At Bt 1.2~1.74) 7FF =A Yes, & 45
A2%FS 24.6 mg/LoE 7Y =A UERgth

3. ujxt Qo] f71E, A4, Ut 2, Zde vlvle AR e 4T 2 40 A+

AR A3E YEtgiglen, ZdE B /71E, pH EC, A&, /AN Z4E, 4%,

mdle AR dEe B4R Ay FAEE BE, B4 PEEE, B8 A2 s E5
3] WA YERT.

4. At Al 717H6E~109) B¢ EFL =0t SRS AR 2% EG2EE 54 PEY
5 A7 5708 5t 18.4C, 21.7C, 22.9T, 18.9T, 14.6C L& A+ F 7P =4
UERR L, 2 B S PEEE A297F 80.9%, 86.4%, 86.4%, 86.7%, 82.4% 2=
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7V} wokor AEAGO] HFS 80%tHE RAI5kA

dAel 2

o] =2 AdeEe A7 AdE ot AL ol FAEHYH.
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