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Table 1 Five strains of Volvariella wolvace
Bk No. of strain BikkskE Origin
Va8 VLA E R A R A R
V15 T A Wy B 5 B
V38
V901 FRRLREEH A TR TEHR AL

V971

L1l2 fhalsksrik FEMEFAEL. ML
48. 500 MKFFE 48. 506 41 JK 3%, pH 8~9; FIEFI R
FERHECTT - MkF5E 9206, 2 3K 500, F1 K 306, &K &
6096~ 6256, pHL 8 ~ 95 JR A% 3 I% A} E 77 - 4 F 58
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FRITFRZEY R R BRI F TR, R R R
R g /N A S o', I E 3IRER .. WIS
FAREN EEARIEEHENERSS WHEZEK
PO RPN EE S B EE RS, g N
FLARR SRR L JRIETE B a] , 3k 9 7 ) 75 A
] s T B DA S A WA OR G A MR AW LT
5 0 BB O R R 0 o O R R L R )
FHE ) EE A RS BRI ET
L2.2 WhinE DEZEKSE .M 445, WEH
RN, A7 RR W 24 K8 Rk E,
“HTHZEHZ KR, D FHZTIAHRES B
P4 dJGE MBI ERKBN., “RUIEHELERKE
B WA B AR R Y R B D B A B> B
R “— " R NP2 B R 2 2R R
FTEHEEZILTEAK, HER RS RE R E,
) ITEREST I WA R K W R B W R |7 5K
RAMEETE BB . “BF IR PR RA
DEAFEAERIE I BB T LR R A FE
EH AN BFIRTEERAGOEAHEEEH.
A FRARFE P . DA FE B TE B B 3 T <G 4 B[]
X4y, 0~12 h A G IF4R;12~24 h 85 IF4E;24 h
PLERMEFF A, 5)IE R AL E] . 48 A% Bl 2 B
EI AT SR R IR A I 1] 6) 3k 1 %65 HE 7% BoF )« 98 A
FEFh 2 Sk B 75 BT B s ]
1.2.3 HEEEREREE BIREMERFTEA
KIRE S G & KRN 60%6~62% 8 Bk
e AR YRR B BRI 20~25 om Zb IR EE TR
BT R AT 25 e B R E BRI, AT 2R
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Table 2

FEIE TR S BRI AR P 2S 2, Bl A R R R B
FIRERL R, BPRETEFOR pH 8~9, REELT
HEE RIS BES] IR 28 B R Z M JF
NG, MG . ERFREREES B
FEE, B R R v B 8 T o T E XL — IR, W 4
IR NIREE . BEFSE 4 RIBE R R, A&
HlEELAE 40 CLUIT . M5 4 d AL Bk £
ERBEEEE HEE—-EHRENEEN., #%
5 dJEHEZIT RIS, St KI5 R BHNE BE L 4T
KEZH 1000 g m™, 0 LT FTKE R E 7
100 g« m*, [RIET G ANHH P R4 O BR L 4708 B 5
R, FAREIIRER S, SKE T, Him
BT 2R FRIR T R A, 25 AOM A B R R
SWNEE. FFFEMEE—SRE RA KN,
KBOKE AAEEEMEEARBK, BWE 4~5 d,0)
FELE A BB R
12,4 BRI EERE ST S RASH
VA2 B EL A A B X LU T 5 | i B 2 A 7
BT BB A R 28 BUR 347400 2 58 A4
i FRS LT 3 TR AL B 4 S M T I R IR R
AR 5 FEEEFEAN R ZEY R & BERHRR X5 173
YRR TR TR A 75 m? . B
W LU | Pl g ) 22 DAL
2 #BRESW
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Agronomic characteristics of fermentation materials cultivation of Volvariella wolvacea in dry and cold season

TR Strains

Va8

V15 V38 V901 V971

B #2 K % Mycelial growth vigor
B2 B H Mycelial ability of stand up to harmful bacteria
HZE# S Uniformity degree of fruiting
Fr4eFRE Degree of umbrella’s opening
FE R JEFLRT ] Time of differentiation process/d
SLIAZE HZEIF ] Time of first-cut mushroom/d
BPREHE Average yield in every small area/kg
=& Total production/kg
H M55 463 Biological efficiency/ %

+

—i
REEFF
OB

17

5.45
16.35
10.9

++ ++ ++ +
—fk B 2 #
RS REEFF REEFF REEFF
G Fdr B 5 I Sk G Fdr
10 9 8 9
19 20 18 16
4.75 5.05 4.25 4.65
14.25 15.15 12.75 13.95
9.5 10.1 8.5 9.3

2.2 TREVWELEKERIRIER 2RI
Xi 3 HATLR G TR I REEEAR V1S
1 VOT1 Bl BAE T TR Hh VIS BA R

2R FR PR B AR 15 | 25 B Y LA 5 T S A
R, ELTE AR AL 18] 8 d., Sk 91 % i %8 b ) Oy
16 dAEWPREALAR A 33. 400,02 5 MRS MF iR
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*3 TFHRELEFRBRBIENARZER
Table 3 Agronomic characteristics of fermentation materials cultivation of Voluvariella wolvacea in dry and hot season
ik Strains V28 V15 V38 V901 V971
B HkK# Mycelial growth vigor +++ ++++ ++++ +++ +++
B 2R BE ST Mycelial ability of stand up to harmful bacteria B " ) 2] BB
HEEBSTE Uniformity degree of fruiting B BF B3 B3 B
Fr4e R Degree of umbrella’s opening 85 Y w5 5 Y
TE LR ERT ] Time of differentiation process/d 7 8 8 8 7
3 BAZE HE #ERTA] Time of first-cut mushroom/ d 16 16 15 13 14
BANKEIFR Average yield in every small area/kg 12.9 16.7 13.55 13.15 14.95
B =& Total production/kg 38.7 50. 1 40. 65 39. 45 44, 85
He 22 {3 Biological efficiency/ % 25.8 33.4 27.1 26.3 29.9
2.3 WV ELE R BRI AR 2R AT ST AN G T RIS 6] 8 d; Sk 4% Hi 2 i

MR A LGSR, VIS WEEETERRE [N 16 &Y bR R 29. 9062 5 MR
TSR, VIS WK EGE WAPURERE M i BRIGRI.

x4 ERFEHRLEARIEHRZER
Table 4 Agronomic characteristics of fermentation materials cultivation of Volvariella wolvacea n wet and hot season
PR Strains V28 V15 V38 V901 V971
BRI Mycelial growth vigor +++ ++++ +++ ++ +++
WL P ARE S Mycelial ability of stand up to harmful bacteria R i Ed — BB
H#E#ST Uniformity degree of fruiting BT B BRST B, BRST
Fr4e R Degree of umbrella’s opening 85 Y w5 5 Y
J¥ B R A [A] Time of differentiation process/d 7 8 9 7 7
LW 25 ] Time of first-cut mushroom,/ d 16 16 17 14 15
BA/PNX =R Average vield in every small area/kg 11.65 14. 95 11. 05 12.15 12.35
=8 Total production/kg 34. 95 44. 85 33.15 36. 45 37.05
H W25k 4Y, Biological efficiency/ % 23.3 29.9 22.1 24.3 24.7
2.4 FRERFERER BT A KA 977.37 JT, ANE RIS . THFETFHRET

MRS TR SR BMA R 3 081.21 Jo.,  ARIFFLEANE 5] 3 074. 79 UM 2 291. 22 T,
MR 6 AT R L TR W R R, 5] BRI .

x5 B R BRI RIE R A
Table 5 Cost of fermentation materials cultivation of Voluariella volvacea
T H Project BB Quantity B4y Unit price Hit Total /7T
Kl 80 Square steel of greenhouse 66 m 300« ARL 1 980. 00
A Macadam 0.431t 43.3376+ t71 18. 68
HEFER Sunshade net 225 m? 0.6 JG » m~? 135. 00
FHHRE Greenhouse films 200 m? 0.64 34 ¢ m—2 128. 00
FRYB A Square steel of bedstead 15. 83 m? 305C - AR 474.00
PREEMEPH M Sunshade net of square steel 32.4 m? 0.6 JC + m—2 19. 44
— R BB AHFF Cottonseed hull 324 kg 0.81 J0 » kg™! 262. 44
—WRBBA IR Lime 12.5 kg 1.43JC « kg~ ! 17. 88
— R KB BE Formaldehyde 250 mL 0.009 8 JG + mL 1 2.45
—IRBEREERBRET Potassium permanganate 0.125 kg 80 JC + kg1 10. 00
AT.% F Expenses of labour 2 13.33« A1 26. 66
KB Utlities 1 33358 « 1 3.33
1241 %% Transportation 1 .33, - ! 3.33
B2 Allin cost 3 081. 21
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Table 6 Profit of fermentation materials cultivation of Volvariella volvacea
RN R BRI Rl o ik EIERE BFIE A
Fermentation material cultivation in different season Average biology conversion rate/ % Weight of Volwaria volvacea/kg Gross profits/ JG Profits/ 70
T EW RBERREE
9.78 31.557 6 2 103. 84 —977.37
Fermentation material cultivation in dry and cold season
TRET RBERRE
28. 50 92.34 6 156. 00 3074.79
Fermentation material cultivation in dry and hot season
BRET RRERREE
24. 86 80. 546 4 5 372.43 2 291. 22

Fermentation material cultivation in wet and hot season

3 HZitHirig

BT P R S A S AR O L
T, 5 R AR T, SLAIHE L B 4R 5 1 T AR
FHERAATH, HRABRNETME. BRTRE
TG ANRZE T A A R B 4 A e T BRI A
o UEBATERE L2 FH AR ETIX R o B 35 B ki
AT RS DA B, WA B TR ETHE
HASHLE W ES . HATE P Rnhi 4 BT
ZREHE, FA R AR CHX R, T HEA £
KE B ARHEIR R BEED T B T R R BT R
By W R BN A SR BOR AT B 4E RR
U FERE TSR MBI 5T v BT LS SR R R W) A B
FARBIFE SRR LR, . BT A
MY H TR B A S A R R R
B, TRZEWHPRHREME R ZR AT RN
A, BT — B P 5 R AE T 2 A K IR
A, LR 2 B

BLLTE HAR IR E & B P M URE B 4
R A RRE T 3SAFTHH 2 AFTW L
B ABAERE LU R R BREF AR g, W — 4
TREHIP AR IR, a7 AN B R
T, B BB AR X A7 B, 38 2o X 28 R R AR 1K) 43 T, R
ARG . AT RN S Al R 3R
HER KT, 7 B e Dl 7 3 10 1 1 0 i 1R 17
FEFIMERRE R, 7 | R 3 B L PR o e R 3 ) X
— UV TSR L R AR

&2 30k
(1] ewiEE. s ML. & & h SO RAL, 1975.
[2] ORILLO C A, CURANYAL A R. Nitrogenous constituents of
Volvariella wolvacea[]]. Philippine Agriculture Scientist,1961,45:29-35.
03] gk, rE 25 R B IM]. KR - I oG A R H AL, 1978,

gl B, 2001(1) . 17-18,

(5] ##nss. P EERRERRESIMI. 6 Rl H kA, 1986.

(6] BER,WHER,REHR EHLAFETHAIML. L. HE
ARl Hi kAL, 2003,

[7] BAKER J A. Mushroom growing in welesley and penang provinces
[J7. Malay Agriculture,1934,22:25-28.

[8] BENEMERITO A. Mushroom culture in Canton[]]. Philippine
Agriculture Scientist,1936,24:624.

(9] 1B, ¥k BE b W BB SRFE B R s (U] 3 R4, 2009
(4) :88-89.

[10] EE4. DRKEARRERESTHARL]L SR 1992(3):36.
[11] EE & B LA R T E SR = & % wm e Bl
BALIHRE = BE 3R CH AR , 2003, 23(2) :37-39.

(12] #E , W BRIA. % B R ERN B EEE 5 %%
[J]. B35, 2004,23(3) :417-422.

[13] #F@&, Rdh , WEH. BEHE A FREFNRBL] gHES
7,1998,5(3) : 48-51.

[14] XIHAR. BEERF=RIF BRI TR L 2R (A /B2
M »1998,10(1) :64-65.

[15] XA, B, B E REEEFERF FENERDL T
PRI %241 (H AR ARD , 2004, 16(2) 1 151-153.

[16] ZEBAZ, dEHaff A 3R 40, Bk & PR R BR B LT . W RS Rl
BH3:,2002(9) : 35-37.

(17] AB® . skais, Bk . % EHAR SR EEEAMRE] 7
Frpe 22 ,2003,18(1) :42-45,

(187 FGH. Bl 3 7= KA o i (UG 3 B Ak 0 0 1 [ D). KB - T Mok
Ak, 2012,

Fermentation Materials Cultivation and Benefit Analysis of
Introducing Volvariella volvacea in Zambia

LU Zhd' ,LI Yu', YAO Yunwu®
(1. Engineering Research Center of Chinese Ministry of Edible and Medicinal Fungi, Jilin Agricultural University, Changchun, Jilin
130118;2, Zambia Jihai Agriculture Company Limited, Lusaka,Zambia 10101)

151



- B -

DOI.10. 11937/ bfyy. 201706036

AEFEH AN A ZFELE IR

%, K . FR R, EE KB LT

QREHZR R h2haele, 10T WA 110016)

F B L 2017006):152~155

E El%“?

B EATHRAVRELEELENANARE AHASZEEARBMH. IR T ASEF
EHSEBAENBNEEFENETRARAABRSOEREN HEATHRE,AZT REAES
FRTHEEHER, ERAV . HSEF BRI THI BEFR EDENERFBEX . EH4A
IERFBHABLER, TURZPHEZEIENE T AL TERAAA L. PIHEFE AR
B EREREFRTALRRLES.

R R SR AAE ) s ST B

HESEE:S567.2179 TEAARIEAD:A  TEHS:1001—0009(2017)06—0152—04

B} B 2 78 (E pimedium koreanum Nakai) J& />
BRNEFERZELETAEY, BAANE B
B ERRZ I, SR EE T ESAER
WTEMERE, BFELTIERI, PR FE X
brE . oMo O MR E TR B ET
T, AT IO BN B R R T
R LR B B K (A BRI, i T

E—EEGN R,k B, AL A EEME R
KBARE T EF T4, Fmail: wangjingyk@126. com,
BEEE BLF A, 8B #ig HLE$W. 012
MEFHFRMELE FLE L%, E-mail:jincailu@ yahoo.
COML Cn.
ELTBE:BREAAF AL
F T R B (12014393),

F B 8 (81673548) ;1T 7 5 %

SR AR TP T X AR R IR R4 A MRS T AR
F155  FFHMD DL SC AR B b1 SRR R RE SR, ¥ R ST
BLEIEF N TR, B A SR R A A E
BE|—E BN . KRS 15 J5 i DL RAE SR Y
AR A B A A SRR R L AR A
FREE 5 A D EE WEIF M T RENTIR T
PER (B S ) 8 2 S 2R R AL A ) BB Sk T 4%
YT T BT R AR AGE B . BT T RAEH
SR R P R MR S MRS A X 7 B A A KA R IT
FERFSHIAEINTE ) 5L W] B2 8 i A (R 48 O
O IRERRGS AR UL LAY O 38 v W e R A A 1
EHABARMSHIKIE.

1 #B57F*

L1 gkt

B B 2016~ 1215 UK PR 25 BT A B ) 2

N N N N N N T N N N N PNV NP

Abstract; Chinese Volvariella volvacea was introduced to Zambia for the first time, In order to select suitable
varieties for cultivation under the local environment, 5 kinds of Volvariella wolvacea and the corresponding
fermentation cultivation techniques were tested. And the preliminary study on its economic benefit was analyzed.
The results indicated that Volvariella volvacea could be introduced to Zambia. Specifically its biological efficiency
was low in dry and cold season,under the case of without external heating. Low temperature resistant strains
should be screened. V15 and V971 were suitable for cultivation in dry and hot season and their biological
efficiency were 33.4% and 29. 9%, respectively. V15 was suitable for cultivation in wet and hot season,and its
biological efficiency reached 29. 9%. V15 was the most suitable type for cultivation in Zambia among 5 varieties.
The preliminary economic analysis showed that in dry and hot season,and wet and hot season, the profit were
3 074.79 RMB and 2 291. 22 RMB, respectively, expect in dry and cold season, its loss was 977. 37 RMB.
Voluvariella wolvacea had larger economic value in Zambia.

Keywords : Volvariella volvacea sintroduction; Zambia ; fermented material
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