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Effects of interplanting Oudemansiella raphanipes under Phyllostachys edulis

forest on forest growth and soil nutrients
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Abstract: [Objective] To explore the effects of interplanting Oudemansiella raphanipes under Phyllostachys edulis forest on forest
growth and soil nutrients. [Method] In this paper, Oudemansiella raphanipes was interplanted under the Phyllostachys edulis forest,
three substrates were designed for Oudemansiella raphanipes cultivation (A: 25% wood shavings + 75% bamboo shavings, B: 50%
wood shavings + 50% bamboo shavings, C: 75% wood shavings + 25% bamboo shavings), the traditionally managed bamboo forests
were used as a control (CK), the influence of interplanting Oudemansiella raphanipes under the Phyllostachys edulis forest on bamboo
growth and soil nutrient changes were analyzed. [Results] The results showed that the rate of grown bamboos and DBH of A, B, and
C were significantly higher than those of CK. Compared with the control, the soil pH of the interplanting plot increased, and soil
acidification eased. Soil total phosphorus, total potassium, available phosphorus, and available potassium increased significantly
compared with the control. It was found that the soil quality index of the interplanting plots was higher than that of CK. [Conclusion]
In summary, interplanting Oudemansiella raphanipes under Phyllostachys edulis forest significantly promotes bamboos and the growth
of new bamboos, improves soil nutrients and comprehensive soil quality, and has a positive effect on the growth of the bamboo forests
and soil nutrients, the substrate of 75% wood shavings + 25% bamboo shavings promotes the growth of bamboo forests and soil
nutrients the most.

Key words: Oudemansiella raphanipes; Phyllostachys edulis forest; substrate; soil nutrient
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BN (Phallstachys edulis) &R E LRI ARETM . Tak, BEAE 3N BA N ZE EFFIEAT
TV 2498, A58 — M BITHREE W RIREE N, 1TREE BRI X 6 2 ) E sz mg U, H.
bEAE BITAREE HOR IR R EE K, M AT r= & Sk BIEaKF, S5 = g KRN E,
PR T AT ARSI IG B AT i R R SIARE A G E R BT R E AR AR B IR R TR
WARR TR EAEE & — IR &5 s RoLRE & 288, BTHREM CHEERREE
Ji 5 B o) il ekt IR A AR ), BATAERKT RIS BB RE T g, R RIS E
PHAEKR BRCEAMERC, SR, MANTHESGEERZ UAT M N EZH iR, A 54 h7EiE
R B BT TR S A A T U, X e i R R R A, B2 RS R, T E
ol FH BT B AT AR 3R 43 I i S FL S5 AR AR R 3 IR A AT (1) 00 R M AN BB . IRILE, AF SRS TR
TEHRTEMEBEZIGIN (Oudemansiella raphanipes) JMR 4 HEAKL R IEIR S50, 7] AT H SLAR & {E
g E R AT L R PR AR o
1 M85 &

1.1 NI HBER

TRIEH A T W VA8 il BB Bk £ B A (30°32°53.89”N, 119°55°1.277E), J@ I #vii 28 /S,
i, BKEFEE, FPFHEKER 115367mm, FFIHRURN 16.97°C, HIERADILIE - HEM, {5
MO E R BATAEM, 1. 2 5. 3 JEM& L 13, K/AMERE, BWERLERN, RN TLEE
PR, AIETTARNEREATERR . RIZEFMEE . RN, REATHAL.

1.2 Wit 54018

KHBENL X ARG i, SR H E R R R, JERRAR T AR5, R, T 2019 4 1 H 11
HRARLAT, RIS E R 0.7 7ot fEilBaikr 58 3 e e, & 2HAHRR 100m, B 45 [ @ 1 th
43 3 B 20m>20m FEHL CPYJEAE VR 0.5m BRESVAD, 43l = MpAe = B A (A 25% K JE+75%
TIE B:S0%ARE+50% 1T B C: 75%ARB+25%1T 8 ), 1EREH KT E 424 20m, %8 0.4m, 7 0.2m
(e, MASE S EEAARS 0.5m, BE RAEHWCET, RASZERL, BRI G 05E0E T a5 1 R
JRIERE AN 3~5cm, 5 2 EEMIEHRERERAN 1.0~1.5cm KIEM, 5 3 HHEEE N 3~5cm, fi/5E 1 3~5cm
DATRIB PRI, 7 35 B B K AN 70 2 B BT IR 3, B~ 5 KL i &5 4kg, BEFH 2 L. [RIERR4 [ e
FEHLE 1 BPUFAA R 0.5m FREVA T 20m>20m X RFERL (CKD. 5257 XS MR T 46 85 (8] 4 2020 4F 3 A
12 H, 445 A LAJFERIG 6 A ARIER. FEMER LR 1.

1 FEHIEER

Table I  General information of sample plots

gl % Density “FH4%4% Mean DBH P-4 i Mean height
Treatment /(PCs hm?) /em /m
CK 1943469 9.3440.47 14.22+1.26
A 2067490 9.1440.15 15.08+1.65
2017288 9.3040.52 14.67+1.32
Cc 203875 9.4140.45 14.72+1.59

1.3 BV RIERRAIZE

T 2021 % 4 A& 5 HEMMHEFNG IR TG FH, IdxFHE. BERE: T 11 AXraH
YT AR R, e ET SR, Mtz

TEERFERL A, BT AL T R E , RS IL IR S BRI 5 AMFF AT 0-20em )2 3%, IR
MR E SRR G R g S e i s, Ry EE LN 1kg, W I pH . AHLUR . SR . 2.
B RO R I pH I E R A B, I ML I s SR B A R AL
%, AR ENIE R E RS, A S SR E KA oL, S E e R A
ik, AR R AIE R A HCIF-HSO4 3R #2898, 488 8 I 2 R A NaOH JAfhyd, 20802 & il 2
K IGE FERA, SRR 8] R 2,
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R 2 RIERTE
Table 2 Sampling time

%S SRAFIT 8] 51 G ]
Number Sampling time Interval time
I 202047 H 12 H EBME 4 H
1l 2020 4£ 11 A 13 A EME 8 M H
1 202143 17H Ef)E 12 MH

1.4 BIBALIE

Hedh TN B R A /E 8T Excel 2016 B A58 /%, I SPSS 26.0 #H#E4T LA K 5 24> Hr . Duncan 43
Br MISHES TR B2 AR S, 3L A VR R R A Wi
141 LHENEFERR PR AR S BT S T77EDS), T SV e AR S B RN, Bk
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PLZFE bR 22, 3 8IAE 0-1 Z MM ENE (DREE, AR (D,

F(X) = (Xij — Ximin)/ Kimax = Ximin) (D

b F O ARBEM, X o058 i TR FPEME, X A § TR T RKAE, Ximin N i TR T

HIe/ME, @ ATER R RR AN

1.42 TEEREZESIEEOTE EH SPSS26.0 BAF#HAT A T A5 B 3 B4 BB AR B Jﬁcﬁ%ﬁ%;‘E
ROk R . REOTER R AR T £ . WRIEHE PRI, RBOMERBRHMEER T 1 FERS

Jei» ARG AT B AN 8 AN b R HA X - 358 5 R e R R R AR AT R e AV *E%E%lﬂwﬁ
FRAN, FIHART T ZE i E, R (2).

W, =C/YX.C - 2
e WONEE P MERRIIRLER, GNP NMERRII AT T2, ATEM ERR AN

AR5 G 32 Y B VEAN S8 AR (1 3 J EERBCER, SR YDA ZR A 4 BRI B S s, TR
AFRERME AR R SRS, LR (3.
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2.1 EVTHEMEE G FH R RERF
R 3 FERIBEMHFRATFHE

Table 3 Quantitative characteristics of bamboo shoots from different treatments

Ab 3 Hi %40 Number of shoots JB 54 Number of shoots returned 577 %% Number of grown bamboos
Treatment / (PCs *» hm?) / (PCs « hm2) / (PCs « hm2)
CK 2333+144.34a 150+15.24a 2183+146.49a
A 2505+142.56a 3845.98a 2467+136.71a
B 29374250.00a 9445.69a 2843+125.26a
Cc 27654303.64a 5646.12a 2709+73.41a

F: CK: XM A 25%ARIE+75%TT: BS0%AE+50%TIE: C: 75%ARIE+25%1T s a: FoRAFLELL [ ASFfE2 5 . Note: CK: control; A:
25% wood shavings + 75% bamboo shavings: B: 50% wood shavings + 50% bamboo shavings; C: 75% wood shavings + 25% bamboo shavings; a: There is

no difference at different treatments.

WK 3 fon, BRSO AR AR LD, R B R B RIINER AR (P>0.05).
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WE 1R, ANEEFE R BT ZEEXIN A C>A>B>CK, C FEHLET 25 KN 90.63%, &4t
HEE] R AT E R R (P<0.05). AFRIEME KT RERIH B>A>C>CK, 7 2% (P<0.05).
RN 12.10em, B6HIEREEHL 9.43cm B T 2.67cm, T 28.31%. XA AL, FFh 2 XS
EREE VAR, R R R XS 38 B S T R AR (P<<0.05).
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0 60%
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C— ¥t {£DBH/cm —&— TR The rate of grown bamboo/%

H: CK: St A 25%KJE+75% 118 B:S0%AKRE+50%1TE: C: 75%ARB+25%11)8: ab: TR [BfFEZE R, Note: CK:control; A:
25% wood shavings + 75% bamboo shavings; B: 50% wood shavings + 50% bamboo shavings; C:75% wood shavings + 25% bamboo shavings; ab: There

are differences at different treatments.
Bl 1 AFEACEBTEITIR. ST

Figure I  The rate and DBH of grown bamboo in different treatments of Moso forests

2.2 EMMREMER ISR LIRFR DRI

BT BRSPS AN R BF JA A 43 5% 2 I B AR A LI 2.

MR, SBT3 pH £ 5 2% (P<0.05) . BEEREINN, 13 pH I A,
C AbH RIS, HBHEME 4 AR . AL B CAFESF I B &S T HN M CK,
BRI E HIERR S B G

bR L BN &R 2 R R E (P<0.05) . BHAERTENI, LEEEHRIN A, B AL 2
STt G ARk, HBLUEME 8 MA KRG . A. B AHLE S 82K T RN CK, C 4
EEME 12 MH ESAVURS Efm, R ERN 8.88%.

F AL BT AR LI A R B (P<<0.05) . BEERT RGN, FRIA A, C BRI ERCE
THEm&d, HHEEME 8 MHREMR TR, EEME 12 MHEBES T, S4B B tigEse
REREE (P<0.05). FEERANI, RN A, By C AL EITFE#aYs, HAESK % 5K T
X

ANFACERIE BT AR G i . &S EAEEEES (P<0.05) . BE&EIRINIMN, 13584 20,
SR AL By CAHYEIL BT NREMES, HUEME 8 MHMES, HEME S MH. 12
AN ¥ 53 v T [E I 0 R

A PR ) - U B R e R (P<<0.05) o BEAERT AN, A, B. C AFIRINE EIHETE
s, HLLEME 8 MM E A, HER G &K HEE S T R R . T s 855 48
[AEAE B35 2 5 (P<<0.05) . FEFRAIN N, HIEEMEIN AL B, C AHH EW EFHE%H, HHLLE
FiE 12 AR, EME 8 AMH. 12 MHBEE T RN R, .
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25% wood shavings + 75% bamboo shavings: B: 50% wood shavings + 50% bamboo shavings; C: 75% wood shavings + 25% bamboo shavings: ab: There

are differences at different treatments.
K2 A HEM B LRI AR

Figure 2 Changes of soil nutrients in Moso forests in different periods

2.3 EMHREMEBE BN IERELEES TN
HI% 4 /%1, F1. F2. F3 87 3 MERSHRMEERT 1, HRBTTIRE N 81.473%, JLFEE TEMHG
BRI AREERE. B R MREREDS 3.335, JEILATH 8 ANFE A0S 4857 & (1 52 e K B)NR BN
X5>X5>X7>Xo> X > X > X > X3, AT R X LIRS i R 4 MR+, 23l v ER (X))
R (X5). 2 (Xp) FERE (X
R4 ERDRBUMFIERRE T O EREE AR 3 M ERSMEEERE.. KEFARFHERNE

Table 4 Rotated principal component matrix, communality and weight of each indicator were analyzed by factor analysis of soil physical and chemical

properties index factors of Moso plantations

F RS S
EELN Principal component factor load NHRFHE P
Indicator Fl B - Communality Weight

X; -0.007 -0.333 0.038 0.575 0.088

X 0.123 0.464 <0.145 0.876 0.134

X, -0.241 0.008 -0.298 0.814 0.125

X, 0.021 0.39 0.123 0.844 0.130

X; 0.331 0.043 -0.129 0.89 0.137

X, 0.308 0.071 -0.323 0.784 0.120

X, 0.293 0.024 0.157 0.864 0.133

Xe -0.039 -0.025 0.707 0.87 0.133
B Eigenvalue 3.335 1.950 1.232
TTiik# Rate of contribution/% 41.689 24.379 15.405
BEBITTHRE Accumulating contribution/% 41.689 66.068 81.473

W X1pH; X2EHUR: XBIARE: X485 XS A% X6. &0 X734 X8. &4, Note: XI.pH; X2. Organic matter; X3. Alkali-
hydrolyzed nitrogen; X4. Total nitrogen: X5. Available phosphorus; X6. Total phosphorus; X7. Available potassium; X8. Total potassium.

AR BRI BT 5 R 2 S 4R BRE I (8 (A S i 3 F. HIRE S BT T ER R K
FEMEE AR BN RR, K EMBEABTHR LR RZRSHECONIF A C (0.491) >A (0.394) =B
(0.394) >CK (0.367) , EffaBIMAKTIERBLREGIREBIY ST CK, BEM R B SI AT LR i B AT AR L4
. EEME8AMH. 124H, AL B, C 4B LR ELSA RIS T CK.
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shavings; B:50% wood shavings + 50% bamboo shavings: C: 75% wood shavings + 25% bamboo shavings.
3 AFEABEE AR SRS R

Figure 3  The soil quality comprehensive index of Moso plantations with different treatment
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ARKAEIEEER, X 5 R EAEDOERRT TSR . SXTIRAEAIEL, ERRE A AT T A VA B,
RNFATERIREE T B2, XARHFEF ST KA T BARZME T BT, S0 5 R
PUIE 4 (128 58 B Tt mT DU RGBT MO 4% 4, 3 s BATAEBARSE B RE )y, HE X ST I JE SR
Kr=LE R

BT FEARNT B R 0 S 3 R o R Ak, S B R XM R O U 1 S T LAk TR
A B, SR, SCEBRMTIAERKKE, REEBMARAE . R AT A, IR PE R
8, ARG HRARLE, PRSI G TR R AR, X SR ISEXT w2 (Vitis vinifera
L) WFBREAF GBI RER—8. RPF7TH Ay By C LA A [FI A -5 0 A b 355 200k
LB AR A S EEENN, S5RERIE, NIRRT SR8, . EEAMETT A
IR G o = AR E R, N T B FRu R R, AR EME 8 MH 12 AR EA.
W FEEYERETEME 4 M, XREH T B KRS, FFoEERER, B ERESEMN
TR TR N, BEAE B 3G, B R AR IR AN T IR 23], SRR Ak
FROY A, R ISR N4, g L R RN R P A R AL R — K I R, TR I SR SR R
Xif TR O B AL T R R LB A Rt — R

AR FE 3R B A 45 BN C>A=B>CK, HAEEME 8 M. BRlE 12 N BRh Bk
I BT R E AR B E T CK, ER B S AN s BT E s E, X5 R R4S
FAHF2S-201, fH DA AR DT T 6 FH B RS o8 BB B 3 74k, AN S i A FH B 3
KM, AHT 50 UL B P 2 R XSS 3R o IR A A e R R AR A AR RE S, 2 T &
2T, AR FANM L3 pH RIFR4: 507 TR B M S LIRS ARk, AR 7043 S I B R XS AT
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