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Annual supply zoning for fresh Lentinula edodes in the Funiu Mountain

area of Henan province

KONG Weili', WANG Xiaofang', LIU Jinling', YANG Guangxian’, CHENG Lin’, HAN Yaojie’, LI
Mengxia’, WANG Yufeng', WU Jie', ZHENG Jingkang'

(1. Institute of Edible Fungi, Henan Academy of Agricultural Sciences/Key Laboratory of Germplasm Resource Evaluation and Ultiliza-
tion of Edible Fungi in the Huang-Huai-Hai Region, Ministry of Agriculture and Rural Affairs, Zhengzhou 450002, Henan, China;
2. Henan Meteorological Science Research Institute, Zhengzhou 450003, Henan, China)

Abstract: The rational arrangement of fruiting schedules for year-round fresh shiitake mushroom (Lentinula edodes) sup-
ply in the Funiu Mountain area of Henan province can provide a scientific basis for mushroom stick production, cultivar
selection, and facility cultivation optimization. The study selected Xixia county on the southern slope and Lushi county on
the northern slope of the Funiu Mountains as experimental areas. Regions were divided by 200 meters elevation gradients,
and temperature sequence maps were plotted based on ten-day mean and daily mean temperatures. By systematically inte-
grating the temperature requirements for fruiting of different shiitake strains and the temperature control performance of
greenhouses, a year-round fruiting schedule was established. In both areas, the low-temperature period with ten-day aver-
age temperatures below 3 °C was concentrated from December to February of the following year, while the high-tempera-
ture period above 24 °C occurred from mid-June to late August, with no high-temperature period observed in high-altitude
areas in Xixia. Analysis of daily average temperature showed that the durations with daily average temperatures below 3 ©
C were 135 days and 130 days for Xixia county and Lushi county, respectively, while high-temperature periods 24 °C
were mainly concentrated in low-altitude areas. Based on the fruiting requirements of wide-temperature and low-tempera-
ture strains (3-24 °C) and combined with the temperature control thresholds of standard greenhouses, a temporal layout
was proposed. For Autumn-winter fruiting, each 200 meters decrease in elevation delayed the schedule by one ten-day

period (Xixia: Early August-early December; Lushi: Late July-late November). For spring-summer fruiting, each 200 me-
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EETE v 48 AR ML 7l 3 A Ak & (HARS-22-08-S)
YEZ I FLYERT , 2, WHF0 0, LB B B P TAE. E-mail : kongweili2005@126.com

e 72 .



552 1

FLAERN , 55« T 7 AR 1 DX A 208 ) 4 7 X )

X ISR 5T

ters increase in elevation postponed the schedule by one ten-day period (Xixia: Early February-late June; Lushi: Mid-Feb-

ruary - late June). During the high - temperature season, the cool climate of high-altitude areas was utilized along with

greenhouse cooling measures, while in the low-temperature season, the relatively warm environment of low-altitude areas

was leveraged alongside greenhouse heating. The thermal resources in the Funiu Mountain area exhibit significant vertical

zonation. By combining standard greenhouses with temperature-appropriate cultivars, a "autumn - winter and spring -

summer" dual - season cultivation model can be established in mid-to-high altitude regions, while a "winter-spring and

summer-autumn" staggered-season production system can be expanded in high-altitude regions, ensuring a year-round

supply of fresh shiitake.

Key words: Fresh Lentinula edodes; Funiu Mountain; Annual supply zoning
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Table 1 Temperature ranges for fruiting of mushroom varieties with different temperature types °C
A= =] =L (e JE L19E
Ll 7R Elﬁ‘lﬁﬂm - Elﬂiﬂ’&ﬂm ‘ H R .
. Maximum daily Minimum daily Average daily
Temperature type of variety
temperature temperature temperature
fRIEAL ) IR 2 Low-temperature type, wide-temperature type 7.6~9.9 -0.4~1.0 3.4~3.7
A A IR L IR A I A 18.4~25.0 1.2~7.7 7.0~14.5
Medium-temperature type, low-temperature type, high-temperature
type, wide-temperature type
el A ) A 27.9~34.1 14.7~15.9 19.7~23.6

High-temperature type, wide-temperature type

PR 8 1) 20 KA % B A 8RR R < 6 B 8 (1300~
1400 °C) - 1 B #% (1400~1700 °C) K & # ( >
1700 °C) o H % JH A 2R R ) 2 - A i Y 900~
1000 °C , H f &1 45 7 1000~1100 °C , = i 1 5 7
1100~1200 °C, ] i %4 >1200~1300 °C.
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Table 2 Temperature regulation capabilities of greenhouse types °C

TR L RE )

Cooling capacity in high-

PN S

Greenhouse type

temperaturec weather

R RSTHRAE S
Heating capacity in low-

R RS RE ST
Heatretention capacity in low-

temperature weather temperature weather

1 % KM Simple greenhouse -2.3~0.2
187 Sy At B M Simple-standard greenhouse 1.8~5.0
NGB R 2 PR 5.0~8.3
Simple-linkage greenhouse (standard type)

AU T A G ) 3.2~7.9
Double-net double-filmarch greenhouse (standard type)

1% KM (FRiEZY) Greenhouse (standard type) 3.0~7.4

2.5~4.2 0.6~0.9
3.0~5.6 2.2~3.7
6.2~9.8 3.4~6.9
4.5~10.1 8.9~14.1
5.6~9.8 8.3~13.0
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Fig. 1 Ten-day average temperature in Lushi county and Xixia county
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ITHZE3H30H M1 A 10 HE 12 A 31 H, &4t
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50 d, R gK 2 7 HMRIR R R (R . H
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Table 3 Start and end day sequences of average daily temperature in Xixia county

3°C 7°C 15°C 20°C 24 °C 24 °C 20 °C 15°C 7°C 3°C
R BIRHEF  EMGHF  REGHF  BHRHF  BEHHF  SHRHFE  4RHF 4RHF 840HF 4RHF
Altitude/ ~ Start day Start day Start day Start day Start day End day End day End day End day End day
m sequence sequence sequence  sequence sequence sequence sequence sequence sequence  sequence
of 3°C of 7°C of 15°C of 20 °C of 24 °C of 24 °C of 20 °C of 15°C of 7°C of 3°C
<400 40002-09) 80(03-20) 120(04-29) 150€05-29) 170€06-18) 230(08-17) 260(09-16) 280(10-06) 320(11-15) 340(12-05)
400~600 50(02-19) 90(03-30) 130€05-09) 150€05-29) 170(06-18) 220€08-07) 250(09-06) 280(10-06) 320(11-15) 340(12-05)
600~800 60(02-29)  100€04-09) 140€05-19) 160€06-08) 180(06-28) 210(07-28) 240(08-27) 270(09-26) 310(11-50) 330(11-25)
800~1000 70(03-10)  110€04-19) 150€05-29) 170(06-18) 180(06-28) 200(07-18) 230(08-17) 270(09-26) 310(11-50) 320(11-15)
>1000  80(03-20)  120€04-29) 160(06-08) 180(06-28) 220(08-07) 260(09-16> 300(10-26) 310(11-05)
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Table 4 Start and end day sequences of different average daily temperatures in Lushi county

3°CHA  7°CHEAR  15°CHEZAR  20°CHZAR 24 °CIlZIR 24 °CHER 20°CHHR 15°CHE 7°CHER 3°C4S
ik A5 H¥ H¥ H5 H 7 HF HF HF Hr HF
Altitude/  Start day Start day Start day Start day Start day End day End day End day End day End day
m sequence sequence sequence of sequence of sequence of sequence of sequence of sequence of sequence of sequence of

of 3°C of 7°C 15°C 20 °C 24 °C 24 °C 20 °C 15°C 7°C 3°C

80(03-20) 130€05-09) 160(06-08) 176(06-24> 200(07-18) 240(08-27) 280(10-06) 310(11-05) 335(11-30)
80(03-20) 130€05-09) 160(06-08) 176(06-24> 200(07-18) 240(08-27) 280(10-06) 310(11-05) 335(11-30)
90(03-30) 140€05-19) 160(06-08) 176(06-24) 190(07-08) 230(08-17) 270(09-26) 310(11-05) 330(11-25)

<400 50002-19>
400~600 50€02-19>
600~800 60(02-29)

90(03-30) 140€05-19) 170€06-18)
100€04-09) 150€05-29) 170€06-18)

800~1000 70(03-10)
>1000  80(03-20)

220(08-07) 270(09-26) 300(10-26) 330(11-25)
220(08-07) 260(09-16) 300(10-26) 315(11-10)

H, &t 25 d, i Kifgk 25 d, Filgdk 15 d, &
PAH I H B >24 cCI s RS . S0P
IR >24 °C A5 46 25 F LB R I, AR I 3 sk /b
20 d, RS> 5 d, miEER D 10 d.

P EL H 38R <3 °C R TE) B 5, it e EL b [X.
BARKEMX A 15 d, FEEPEMREBHRILX, F
Z10d, &2 5 d, AR =S AR E =P
PBIRBR <3 CHIRE A E , 7 IRE AR BT

U B, TRk 5 PG B b X5 e e B X ) i 2% A4
AH A0 B BE AR R A B . H 333 >24 °C
RS, B S IREZ 36 d, MR EEFE
IR X 38, R B TG Ik B R R IR S IRELE .
B2 BT LA H 5 DU IR 20 5 2 b 7 3 5
(3~20 °C) Ay e it [ B » 14 0k B4 A0k 4% 2= H 4 B[] A
>1000 m 75 4R B <600 m A 4 15 i ]y 8
A ERZE 11 A BA), i3k E R 200 m, H 4

02-09 03-20 04-29  05-29 06-18 08-17  09-16 10-06 11-15 12-05
<400 m | I I
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400~600 m N ]

02-29 04-09 05-19 06-08 06-28 07-28 08-27  09-26 11-05 11-25
600~800 m (GG [ — I
03-10 04-19 05-29 06-18 06-28 07-18 08-17 09-26 11-5 1-25
800~1000 m GG == |
03-20 04-29 06-08 06-28 08-07 09-16 10-26 11-05
>1000 m |

E NEBANREKIL 5 FH 1~5 365 Ko W CORR BB <3 °Co kI 18 3~7 °C B 7~15 °C 2%t 15~20 °C FGZL 5 20~24 °C 401

O H 55 >24 °C. N

Note: From left to right, they represent the 1st to 365th days in the past 5 years. Dark blue indicates an average daily temperature < 3 °C; light

blue indicates 3-7 °C; yellow indicates 7-15 °C; green indicates 15-20 °C; orange-red indicates 20-24 °C; red indicates an average daily temperature >

24 °C. The same below.
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Fig. 2 Start and end times of daily average temperature at different altitudes in Xixia county over the past S years
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03-20 04-09 05-29 06-18 08-07 09-16 10-26 11-10
1000~1200 m ]
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>1200 | |

B3 FREESFARNEHRHENREREIEHF

Fig. 3 Start and end day sequences of daily average temperature at different altitudes in Lushi county over the past 5 years
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Table 5 Annual mushroom fruiting sequence in Xixia area
SRS O WG
o - D ‘ IR
K e PN B Greenhouse oo
Altitude/ th yEH ! lEﬂ, Temp eraTuTe Greenhouse  temperature range Wﬁﬁi% .
Fruiting time/f] Ten-days  range(minimum- . Variety selection
m . type (minimum -
maximum .
3/oC maximum
temperature temperature)/°C
<600 11 i RZEELSE S A EA 1.5-20.00 iR 7.5-18.0 GRS A A ) IR (&)
Mid-November to early Standard type Low-temperature type, medium-temperature type,
May (next year) wide-temperature type (winter and spring)
600~800 9 HTFRZEELES Aty 0.5-20.0 PRAERL TS 5.0-17.0 IR it A 1 2 CRABKO
Late September to bR 4.9-18.0 Low-temperature type, wide-temperature low type
mid-May (next year) Standard type, (early autumn)
simple standard R R e e R R R
type Medium- temperature type, wide-temperature high
type (spring)
800~1000 8 H FHIZE4E 1 Hhfy  0.5-21.8 Rl 5 5.0-19.4 (ISTRIN RV &)
Late August to mid-January 1.5-22.6 Frife Y 3.5-20.6 Low- temperature type, medium- temperature type
mid-May (next year) Standard type, (autumn)
2 ALz 6 AA) simple standard SR IR (R
Early February to mid-June type Wide- temperature type, medium-temperature type
(spring)
>1000 2 H EAEE12HATH 1.0-23.0 PRy | R (&
Early February to late A Gy b 54 Low-temperature type (winter and spring)
December Standard  type, PR IR RO

simple standard Medium- temperature type, wide-temperature type

type (summer and autumn)
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Table 6 Annual mushroom fruiting sequence in Lushi area
AR TG (AR R S PRl (e AR
. o - D Sl T f e i) -
R H i i) Temperature range Greenhouse Greenhouse LRpS b
Altitude/m  Fruiting time/f1] Ten-days (minimum - type temperature range Variety selection
maximum (minimum -maximum
temperature)/°C temperature)/°C
<600 9 Aty 12 FH: 0.8-19.0 i 6.0-17.0 LAY (k%0
2 H FAE S A 3.0-19.2 Standard type Low- temperature type (autumn and
Mid- September to late Decem- winter)
ber; Early February to mid-May SR CGRED
Wide- temperature type (spring and
summer)
600~800 9 A L)% 12 A 0.4-20.5 PRUERY TS 4.9-17.3 IR I 2 (R0
2 FHZES AT 4.5-20.0 PR Y 3.4-18.5 Low-temperature type, wide-tempera-
Early September to late Decem- Standard type, ture low type (autumn and winter)
ber; Late February to late May simple standard HE R (R ED
type Medium-temperature type, wide-tem-
perature type (spring and summer)
800~1000 8 HFAIE 12 HFA 0.4-21.0 P 4.9-17.8 IR A i 2 Rk
2 A TFHIZE 6 AHA 4.0-21.0 Standard type Low- temperature type, medium- tem-
Late August to late December; perature type (autumn)
Late February to mid-June SR R R
Wide- temperature type, medium-tem-
perature type (spring)
>1000 3APRE 11 oA 7.6-24.0 i 12.1-21.2 GRS (43
Mid-March to mid-November Standard type Low- temperature type (winter and
spring)
FE TR RO

Medium-temperature type, wide-tem-
perature type (summer and autumn)
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12 AR, SEI 4 N H g F R IRA ) R
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AV A= s S R 438 15 2 s v R T s v 2R 7
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FA 81 2y Rt B A 1 4530 A2 1 R H 3 R

3 W4
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Mt VB NIRIR B 2 B8, 75 4 10 7 S8k o 5
B N A R . S IR R R R X
(=600 m) B A7 JH HIRIR Mg , {H 2 2208 i <%
23S B A 2 A K, I T B O B I L N
SRR KM S bR A B, ] AL A3 - R AR Y
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