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ARG Kb 410125; 2. FEEZFE RS, 65 100049)

W R, S5 1R 3k (Triarrhena lutarioriparia)i&E 4% . ¥ w3 AF NFE A5 & B2 —Fh A
HFIRFEIER . 20204 AR 6 A, FIHAKAAFE KM HKQ01945 .9 H.10 .11 AF12 Adcknm
3K), 1% B8 50% FE TR +40% FEAT 52-+10% 5k K2 [T 77, il BFE 0T $% 3% P-4 (Pleurotus ostreatus), WK I R #4F 4 )5
WP 28 AR 5 2 LR O A R 21 4 2 5, W VIR 3 IX R sk I B AR I . iR AL SRR A, R S
H 9 A 10 A 11 A 12 FUSCE R mE 3RAE S 22 B2 i ) ) Bl 0 25 0 R i~ 30 , WACSR I T V9 2 1 0 (R 2R 25 0
T4 80.7%+71.1%- 68.9%- 62.5%F1 63.7%, H A 2 & 14 518 17.29%-16.05%+16.72%+ 17.62%F1 17.39%, H
FHET e 800 BN 7.48%7.50% 6.86%- 7.71% K1 7.14% , Fi| FAS A A= K 30 5 R 3 5 88 10 P 2 L B 1 5 =
R4 & B0 ik 3 22 5 5 UV 3 s 1) ST 0 2R A 2 R ) 55 R R T P R R T A R TG M A SR MR
PR 25 TEAE 0% TR BEIAIX, 4 T AR K5 R 3 B8 0 R P HRR 2 8 I 10 B B IR 3R AE P 3 R B B R BE

M.

X OB Mk BRI P A ROR L A R AT R

FhE 535 :Q949.99 SCRRARIREG : A

Tt ) — e AE Y B 2 vt R AEN. B
i, m] LRI 2 55 (Phragmites australis)i& 451l
it R B, BT LR B i (Acorus calamus)F
% N (Canna indica)fil3& W) R TEIHBEWI X,
B4 3k (Triarrhena lutarioriparia) F1 75 25 {4, 7E 7
- FEEREE S A E T, Bk AR SR A
V) E I 80% . HI T Eg 3k Al LLH T i& 48, fr LA
1965 S TF45 , T B AL T B2 3 X A B A, A0 2
2018 4F, Fg Bk A ML I AIA B 1 134x10° hm?, 4
FEE N 101%10% to g T LRI B2 (0 A2 S IR 5,
201843 H, WEd B BUM & 1 IR EE ) [X i 4R A
Mk 5] 5B H ST 2 ) GRTELMR (2018)36 5), A
I, FEVR B2 T X, B A PR F AR 4050k} SRl
T AR AN A A I B2 98 ) 44 A4 1) i B AL, T L 3 {36 VIR
BEWAKAR & B TR RN A AR AL Rtk

ks B EA:2021-11-23; 11T H#H:2022-07-02

SCEHE :1672-5948(2022)05-709-06

(TRE IR P2V R AL AT

3 FH TR R I o B JRURLR AR R oK
O , SR B2 J5 k) Hh L K i I8 S A dsf 1 8 A
SR HI 52, R FF 52 R A S8 A0 A% AN T L35, 13
Pk AR TR BRI R . kAR
A Ft(Poaceae) £ - A BLAKHY) , 79 3k 1 AEK N
BEMIAZNH. MKMAERSTELN
MN%, PR LN 31%, KRG RELIHN23%,
SRR E N 5.76~11.07 mg/g, MR ELL N
1.14~2.11 mg/g"“. 45 5 3k nl LAAE N & FH B
BT T R, 84K R FRUSCEN R A AN AT BA
W 7 Pk M KA H R AR ] R PR AR A R R
KA F RS %, T LI AT DAA £ A B R R 4
B 1) £ ) A R SR, AT FAEAER T A 7 ik
A, SRR P 3RS B i A B A
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H B, 9T B ako il AR B P B R i 268 o i) 0t
FUEE DLARE o ARES LR 7R 4 o e B B
TS B = R 5 E IR Y, T R gk AR K
MEKEREMKFETTEMEERNE. P
(Pleurotus ostreatus) f& 5t & WA & F W, LA
K A, X AR P IR B R AR, B 5 200 E R
Wi o T35 (4 BT 22 38 3k 2 A R A/ SIS (4T 4 3 Tl 2
LFYE R BEANAR P12 B4, PR AR LT 2 R AR5 R 55
KT, NE S EK R G RO R ZRI AR
YR AR T 2 RS ) 7

AHIEFE A T LAAS [R] AR K 1A 1 7 kA Ak
B AR PRI A R R IR S ',
T T 2 B ARG TR S S R A )RR IR R,
N B35 TR B A R K AT R kR AR L R T R Ik
0 B FEUSCEI A, DA e ok ) B8 R0 R 32 2
AR .
1 MRS 7
1.1 SEIEHFARY

A F 201945 H10 H.9 H17H.10 A 20
H.11 H20 HAT12 A 29 H, fEZ=5 P K (6~8
3 7K B R TR B A 1) /N V5, eE] T 1000 kg B
$o WG WSCEN T R TS, R 420 B REAIL,
Y ORI RS -

TE A E B BRI E T, WL T
800 kg Mtk 5 1200 kg N2 Hk o

7 1L AR I T T Mk 2 R B A BR A ], 1
KT 5 kg “ BT - 4k A
1.2 EWH*E
1.2.1 SRIREF ) Fo i &

T-20204F4 H & 6 A, 75+ B R} 2 B 1 B 38 1
AR ZS RGO I 7035, TF T 2 4R 5% 5256
122 #H3ELRHE

AR $k g o1 &« MR 5 ot &« K R & (T
)N 50:40: 10 FUELTT , 1 4 5 Pk 8 MR 52 A0 %k
B BTk, 8 T 4 ) R B . BT RIS 4
WA S5H9H 10 H 11 12 Ak,
WO RIS F e Pk 3G ks B i & o 5 H
S, DA, e B R A ARk 2 1 9 A
FER10 A5 11 H SR FRT 12 H 2R .

5 H 5T A 0 5RO - 1 o, BRI AT TR
SREN10 kg, WE IHEL, AT TR R

B 43.330 kg, #1850 : 40 : 10 53 & L4, 23 5K
HY 1.665 kg 7 3k JE « 1.332 kg M AF 5281 0.333 kg %k
B s R G K B K (1.665 kg) FRRFF 72.(1.332 kg)
T 24 h, BTN 0.333 kg %k 7 . 0.0333 kg £1 2K Fll
0.0333 kg A E, i FE3 5], 8 FoR 57K 2 F4
ZJEHE KENT AN T A, AN 17em=33em FH
IEaer, IR 1048, AR R — 8 B4 10
AFREELE s B ST B 10 R EF IO 1 e K B
FE121 CHAFT, KB 2.5 ho

9 F HE i A 0 R Dy 1, T B R
FUREN10 ke, W E 3HES, AT TR R
B 43.330 kg, $% 18 50 : 40 : 10 )57 & LB, 23 K
B 1.665 kg 7 7K 5 « 1.332 kg #i k76 A1 0.333 kg %k
B SR )5 B B 3k (1.665 kg) FTAR AT 572(1.332 kg)
T 24 h, N\ 0.333 kg %k [ - 0.0333 kg £1 2K Al
0.0333 kg f1°5 , BiHEII S, MG RS K 2= F42
ZJEAEKEITT AT FNE, 25N 17ecm*33em KN
IS, a0 4%, AR I — 2, R 9 A4
RS e B 9 AR SN R K B, TR
121 CHAFT, KB 2.5 he

10 AR5 11 3 FE A 12 3 FE 57 1 i) s 5 0%
59 BRI
1.2.3 B

5, FIH & R FURFRN, H AR5 BT
AR & R /N, ATV B AR S TE O R R AE
G b, FEAREE R — i, A B R S, A
TN S E
124 H#Ek

VP 0 1 R B R BN $5 7R AT I R
IR KR EMMETEEE N 22~24 C, MXHEE R
60%~65%.
125 H#EE

R 22 KRR R, DU s, AR, 0
g BT 4y, AT g . s D I A o)
£ 25~30 °C , A0 B 4% i) 7E 85% ~95% . Y3k
PR 2, BRI, T BT AR AR
1.3 AR, #iE E R AT 1% 5 & Mg ¥R a0 E Fn
ITE
1.3.1 @miktatkags LA =

TEZR IR BESA /N PR A B T A A A . 7RI
EFEHL A, BEALIEEL S SRR Tmx Im R 7 .
TERFHFETT N, Givt P SRR AR IR B 5 SR ), SR AR S



5341 TE WSS« DR S il DX AN [ A e I g b 1 3k o 1)1 2 ) 2B 22 203 A i

p=i

711

(7 AR i T [ M S G M
K S HURETT (1) 25 BRFE ft BN BEFE L 780 C R
M, THEARR PR 7 R e St R T R

FAPRAEL R I b A2 ) 5 S5 T Rk g BT
T35 51 B () e LA 5 B2 (FR/m’) o
1.3.2 #&IFH a8 RABh 02 AR @ KALAR Y
R A ik =

TS AR S AR R N A, 7E 80 C R
T SR E, R R AL, H L 10 5 3k AR AT e A
&R Rk i, 3 100 B 9, ARl B 5 0 i R A
HSO,~K.CrO, #Min#viz Bl K A A B P &
12, M T kAR 7S RN R R IR A LR = A
AR E.

AV HAE R AR BN S RA
A AR 1) B B (kg/hm?) o AR () LA B
S5 T A TH AR AR W) & (t/hm?) 36 DA AT AR & )
B ' (kg/t)o

AR AR LA B BB S BN
i S AR IR 1 B 1 B (kg/hm) o 7 S0 AR PR 1) B i B
26T BT THAR A2 ) B (t/hm?) 3R DL B A7 A= B i
T2 2 (kg/t) o
133 F# 2 AWFRIE.THRRS I
B i b

P I R R, RSP 46 o AR HE 7T PN 2
3 B EE R B, TH R g e

fief 7 3 77 B (kg) 5 B B 2k o SR R T B &
(kg)Z LT3R LA 100% B 9~ 2k (1 A 0 22 33 (Yo) o

BRI~ ZE TN R, 7 50 °C T2
8 )53 £, I FH R BEIL, B T~ 2 K 8 s 0 I v — 358
grit 40 H i, FH T A4S s e s st 5 —
4yt 100 H i, H T HEA S ERIE. KA
CHE P25 B b A R 2 4 1 DU 72 ) (GB/T 500910—
2003)" R T, ME s A A 4 B . R
LI B0, WE s E E S .

TE 58 — 21 4% BT, 43 S H 5E )59 H
BT 10 AL 11 BB B 12 & ER
M4, 1548, FERRAN R R RIAL R A, KA
20 g FEEHE AL A, 780 TR S) 5 B S g BRI L TR
it TBCEE TR B IR AT, FH T 32 PR R 4 48 35 g v e A

SRV PR (R0 5 5 B e 15 g AREF LML T
MTE/KRERME . FIHETAEY TR K
A7 R 2> ) S 4t 1R KR &, W R P RR A 4 R

i P AR A SR ity g v 12
1.4 BB E

FIH Excel 2016 ¥4, #EAT E e v AL L

K AR 25 2 A — Je g v a1 3 o0 M
1%, R SPSS 21.0 # A, 73 #r AS [7] % 45 8 it S 46
BIEMZ R . X HH Duncan i, 3 S2ib Hig k4T £
LR
2 ERE0H
21 HIEERNEFRESE

FH T il 32 ~F 7 4 055 25 L (0 A R 50 1 A ik 4
RN 4 1 5 5 EE 43 )R 448.1 mg/g. 8.14 mg/g I
1.30 mg/g, %k B2 Ak | 4 2 R0 4= i o 2 Lk 4 3l ol
411.8 mg/g+20.93 mg/g f17.69 mg/g.

5 A9 A 10 HEER . 11 AR A 12 A
0T ) 4 B o = BE 233 DR 432.9 mg/g439.6 mg/g.
438.4 mg/g.457.5 mg/g M1457.3 mg/g, H AR h &
tb 43 % N 9.29 mg/g. 7.89 mg/g. 7.39 mg/g.
6.63 mg/g Fl 6.68 mg/g, ik & Lk 73 il N 46.6 ¢ 1,
55.7:1.59.3:1.69.0: 1 F168.4: 1,

22 FEMEKRNEFRYRSELEN ET4EYE

B 1 AT, Bl P kAR R I 138 I, Rk
R 1 4 B 7 B 08 3 3 K A BURN A Tl 1 = 0
N 9~12 F, B PRAE R 1 S0 6 5 A0 1% it = AN b
W 5~11 B, BHAE bR _E A AR IR Wk,
M 8.19 t/hm?# K 3 16.71 t/hm?, B % 55 3k 4 K 1]
GEHR LR R R, 12 B B bR B A
J/NEE 13.65 t/hm?.

2019 4 11 H A1 12 H B 3wk 1 2 h 7 2 40
AR OK, AR N S H FE R IERR A A
A wh o B K
23 FEMEPFNEFRR

RIS B39 B 10 H 25 11 H 20
12 AL AR R P 2 B 2 K AT B =
S, B L2 AS R ) A 23~26 d, TR 2 A K1)
27~31d, KU T BB — 25 F &

FIFHS AREm.9 HAR 10 H B 11 A543
F12 F RS 1A A 7 7~ 2 1 A 4 2 38R 53 )
N 80.7% 71.1% 68.9%+ 62.5% K11 63.7% . I 5
HFE TR BT 11 4 16 AR 2 OR L E K, R
11 7 SE A 12 H 36 5 AR5 10T % 1 A 580 %
2ERN
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Table 1 Nutrient contents and aboveground biomass of Triarrhena lutarioriparia plants harvested in May,

September, October, November and December 2019

W H EFEk(mg/g) EFAEL(mg/g) £ E(mgg) RiEEkghm®)  BififEkghm?) Hi LAY E(kg/hm?®)
5H10H (425.5+8.09)° (7.89+0.43)" (1.63+0.09)" (645143797 (13.35+0.75)° (8.190.30)
9A17H (438.32.73) (5.08:0.21)° (1.38+0.03)° (67.69+3.64)  (18.59+1.67) (13.42£0.95)"
10A20H (436.0+4.28)° (4.1120.13)° (0.98+0.03)° (60.04+2.58)" (14.40+0.83)" (14.65£0.72)"
11200 (474.1£2.75) (2.5740.08)" (0.73+0.03)" (43155334 (122120.75) (16.71£0.91)
12429 H (473.7+2.86)" (2.6740.07)’ (0.5120.02) (36.47+1.29) (7.0520.50) (13.65£0.55)"

T R P ER N CP I AR E R R); FIFIEE A LA ENG TR 52 4 AN, Ron £l (7 22 57 2.3 (n=5, p<<0.05).

RIS HEBT.9 A 10 H 2511 H 20
12 AR G E A S E A
17.29%16.05% 16.72% 17.62% 1 17.39%, F:HH
“F Y5 B4 N 7.48% 7.50% 6.86%  7.71% 1
7.14%; & H BB AR P s i B =
A4S EHTC W3 2 5
24 FIEERAVEEEM

SHEERO AR 10 H &5 11 H &R 12
F 3 T )R PR 3k 2 4 2l s 1 e i) O 7.77 Ulg.
6.43 U/g.5.81 U/g.5.26 U/g A1 5.14 U/g, 5 H 3 Jii
MR R RS e % KT 10 A3 11 A
FERA12 AR .

SHEO AR 10 A& 11 H & A 12
H L 5 I R 5 R B 1A 13.81 Ulg. 13.25 Ulg.
12.35 U/g.10.25 U/g #110.57 U/g, 5 H &5 A
B S E 25 KT 1 H 3R UR 12 AR

PR 2T 20 1) A 25 B0 () S5 AR B T R R
FH R £ o 20 VS P (o) 8 3 TEAH G, LR M 0L il
25 y=4.579x+41.52, n=15, R*=0.67, p<<0.01.

HITPR 1 0 () A 25 03 () 5 AR B o R R
SRRV ME (o) S35 IR ARG, LA H& th 2 =
2.663x+37.29, n=15, R*=0.57,p<<0.01.

39 @

TEARWEFE 5 Bt 36 5 PR bk A 0 2 1 S
R, HERR A BRI S AW /N 9 H, BRI IR
V) ZEURT Tl i 2 TS B K, TR, 9 A W8 R gk R A
KAk b 25 R TR M b A SRR 25 SR T RERR AR
AR & & TR KT

I MR 7 AN ER B A R i s 7245 , SRk 3
T T 1 B A ) 2 B 54.3% 1, DL K AT Bk
B N TR (13, SRS 3 2T 2 PR A A 2 R

701%™ R A S 8 BLER B R85 48, K
WL 3 75 ~F- 3k 1) AR ) 2 3805 9 92% M. LUK e A
R R R o R T k5 SRS S 2 T PR AR A 2 R
FIRF] 7 125.6%" o A FL LA [A] A= HA 1 7 Fk
VE R — 3058, RGP o, SRl 2 75 ~F 3 (1 A
W2 RN 62.5%~80.7% . V- T I 2 W 2 3 R
A2 F B R 520, 385~ 2 it SRS 4
R IR . (EAHE 70 R, s L i
R S L /N, JHL A e 7K T s SR 2 i
() F5 B G & 2 22 T v 1 0 A T 0 Tl i 1 KT
i, s AV RO B R A
PR R 5 22 S P RS W T L R A i U LR Y
SRR HE T . R R IR R R A G K S
TR 5 W e P 155 1 2 1190 A 9 2 RUR TE A 90190,
S H, HHRATE IR A K, AR ZE 0 LN, AT
A HEACTE RS LURUIC, &) T B DRk B g AR A, 25
P RE T 22 AR K AR LT T S TR LAY

P (&P AE A A ILAE = & b, P4
1)t o AR B 2L . ASHIE SO R FH i kA D R o AR
P, PR A R IPIME N 17.01%, FH4F4E
B EPIME N 7.34%, 1% -5 ) LB 2 i R R 1o
Tk (PR B 3 FIOREL 2 4 5 fE AR Y. AR SR,
AN [) A K P B k1 Dy 258 o i 1)~ 2 (0 FH 2
HFHAAEETBELREZEZS . 70 LL70%H8 Hf
FEA30%Z A5 JE + 100% 5 KE R BT 45 , ~F % (1) K
EASELEEZERD, 255 LL100% 5K .
50%AK JE+50% F K A5 100% H 2 50% H 2+
50% A J8 3 T Rk B T 1, P A 4E S E L R
EEFP . IR UL B IR B R A
WA VL » AR B FL M AN

TEARTEFEH, R 5 H B R FAE R 2 %
B 0007 2 1 77 2 O e, (A, 5 R USCEI R RS TR PR
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) M b 2R ) 5 (8.19 t/hm?) A8 , i HL Wie 381 B AR g
Ko 6~8 F, F Pk X Il vk /K e 3%, Were S A
WP B2 PR S A R SR PR BF (I AW . R FRTE
B8 DX 1) 40 A T AR K, AR 7K 5T 7K SC
ORIRR [ e S5y T B EE S TR R,
V7 B AE N R TR R F R AN e R AR BE S 45 1
7R R A BT B . 10 H RS AR (1) b
FAEYES 1N AMEEEZES, A 10 ArE
SR RT V4 1 AR E BCR AN R, R, R T AR
B i S B VR IR T SRS R, 76 10 H URCEI R IR A
& o AR, TR T AR A4 R B S G e AT N
T EE P, SV B A X R Sk B IR B E ORI AR
A LI 2 390 X F% 52 29 100 10° t 1) g 3k A= 90 i
T8 10 B r AR R Bk BRI & i G, AR
DAY BE 350 X AT DL 25 B4 43.6x10° tH% < 4110 t &R
980 t 1 . W FT A I, B Pk A WL B I 35 VR /N B k)
A )RR PR, XK BB BRI R Ak ) [ B R
1o APk AR ML IR H SR B X3 AR AR
SRR ORI 10 H 358 AR 161 1 (R AR ) 2 %
RN 68.9%, BRI 1 t B k25 5 0.8 t i 5T Al
0.2 t &k J il it AR 55 2 5, v LAAE 77 1378 kg °F
T o IR, ) R SRR s 1 FH B e AT
BER BB X S5 Sk R R . Bk TR I 4 )
FH ) T Sk % T 4R R TR TR JRE T 7K R B 5 R
M AR A TR IR B R X
4 45 w

FIFH 5 A e i R FRAE D 28 B TRk i) R 1 2
JR RS, WOIR D R 2 g AR 2R ROR
80.7%, {HA&, N T HERF B Er Sk RE M A 2, 7F
TR DX, R 10 7 US04 me 3k VR AR B~ 2 1)
B AR R 10 AW R kA R 2 ER
1) 8 D S SO R R~ 2 ACSR 1 I R ST 4 R AR A
AN 68.9%, 1 1k I B 2 88 16.72%, °F
A4S BN 6.86%.
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Biological Efficiency and Quality of Pleurotus ostreatus Cultured on Substrate
Made from Triarrhena lutarioriparia of Different Growth
Durations in Dongting Lake Area

WANG Liyan'’, WANG Wei', XIE Yonghong', CHEN Xinsheng', LI Feng', DENG Zhengmiao', ZOU Yeai'

(1. Key Laboratory of Agro-ecological Processes in Subtropical Region, Dongting Lake Station for Wetland Ecosystem Research,
Institute of Subtropical Agriculiure, Chinese Academy of Sciences, Changsha 410125, Hunan, P.R.China; 2. University of Chinese
Academy of Sciences, Betjing 100049, P.R.China)

Abstract: In Dongting Lake area, the use of Triarrhena lutarioriparia for papermaking has been stopped, but a
new industry for Triarrhena lutarioriparia utilization is developed, for instance, Triarrhena lutarioriparia can
be used as a substrate to cultivate edible fungi. From April to June 2020, a cultivation medium for Pleurotus
ostreatus was prepared in Dongting Lake area using Triarrhena lutarioriparia (harvested in May, September,
October, November, and December 2019) with 50% Triarrhena lutarioriparia and 40% cottonseed shell and
10% bran formula. The biological efficiency, crude protein content, and crude fibre content of Pleurotus
ostreatus were studied, and the optimal harvesting period of Triarrhena lutarioriparia in Dongting Lake area
was determined. The results showed that the biological efficiencies of the first two Pleurotus ostreatus crops
cultured on substrate made from Triarrhena lutarioriparia harvested in May, September, October, November,
and December were 80.7%, 71.1%, 68.9%, 62.5%, and 63.7%, respectively. Moreover, the crude protein
contents of the first two Pleurotus ostreatus crops were 17.29%, 16.05%, 16.72%, 17.62%, and 17.39%, and
crude fiber contents were 7.48%, 7.50%, 6.86%, 7.71% and 7.14%, respectively. There were no significant
differences in crude protein contents and crude fibre contents. Furthermore, the biological efficiency of the
first two Pleurotus ostreatus crops had a significant positive correlation with carboxymethyl cellulase and
xylanase activities in the culture substrate, and it is more reasonable to use Triarrhena lutarioriparia harvested

in October in Dongting Lake area as the cultivation substrate for Pleurotus ostreatus.

Keywords: Triarrhena lutarioriparia; cultivation substrate; Pleurotus ostreatus; biological efficiency; crude

protein; crude fiber



