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Table 1 Climate data of different cultivation areas
SRR T F#H X Cultivation region

Climate factor X IR IR NK VK VK WK VIR
P53 E Annual mean temperature/C 11.3 12.6 11.7 11.8 13.3 15.5 16.9 16.5
FHR HE: % Average annual temperature difference/°C 11.6 9.8 10.2 11.8 11.1 8.7 8.6 10.1
4 H i %7 Annual mean sunshine hours/h 2 706 2 809 2700 2 800 2627 2250 1888 1706
4% 7K & Annual mean precipitation/mm 680.8 602.9 615.3 585.2 685.6 1007.8 1380 843.5
Mevii f A% i Annual extreme minimum temperature/°C -20.8 -227 -224 -22.4 -20.7 -17.3  -13.2 -4.6
i % i, Annual extreme maximum temperature/°C 40.6 39.4 41.7 41.0 42.1 39.4 40.8 355
A KZ PR Mean temperature of monthly/C 21.16 19.30 22.20 21.58 22.30 23.60 24.00 21.30
HERKFRAKEE The lowest temperature of monthly/C 8.19 7.70 11.60 10.40 9.61 15.00 1440 12.40
4K Z i H I The highest temperature of monthly/C 33.7 30.5 33.7 34.45 34.3 36.1 35.3 30.7
A4 KZ 1435 H %% Temperature difference of monthly/°C 25.55 22.4 24.2 23.51 25.0 21.1 20.9 18.2
A K7 M [ K B Precipitation of monthly/mm 35523 661.60 426.80 372.00 43620 476.30 1070 547.90
A K255 H B % Sunshine of monthly/h 153003 1522 16856 15727 13367 11794 1143 12643

i 100 Hf, G T A B8 hhRicaE N B E
R AR R IUARE S o PTVA M . JER S I . ]
Ve P R B B IR L (T e Y5 B Y
137 B ey 5 H2 2 IR GB/T 15683—2008 17
WHE, BIEM & E=HaEN T8 + M &
PO T AR RO R AR T A
& 2 I GB 5009.5—201627 #4751
B =N TR & x 6.25, F H,S0,-H,0, it
FE S HEATIE &, W AF Y S5 A Smartchem-
450 4= H g [E] Wi o B G 5 b N TR 5 5P,
A HEPRER 3 1K,
2.3 #HELIE

FIFH Excel 2010 i#{78diigtit, SPSS Statistics
26.0 #4477 22 40 B FAH &% 43 B, Origin
2019 #ATHER, LINGO 12.0 fthsR i Sk A A
T %,

ARERF (CV) BT,

CV = s/xx 100%

Kb s MbRiEZE, x N FME,

3 ZREHW
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Table 2 Analysis on differences of phenotypic traits of 'Yanshanzaofeng' chestnut nuts in
different cultivation region

el L) s RRP1E IR LR R FIEAEE R

Item Transverse diameter/mm  Vertical diameter/mm  Thickness/mm  Fruit shape index  Single grain weight/g
I X Region I 28.84+1.53d 2522+x111¢ 18.55+1.21d 0.64£0.04 c 8.63+1.21¢c
II [X Region I 31.11+£143b 26.86+1.04 b 21.27+0.89¢c 0.68 £ 0.03 b 10.01£1.05b
[TI[X Regionlll 28.65+1.29d 2533+1.21¢ 1847 £1.22d 0.64+0.01c 8.76 £ 1.14c
IVIX RegionlV 28.74 +1.68d 25.64 +1.32 bc 18.25+1.35d 0.64 £0.02c 8.54+1.06 c
V X RegionV 30.55+1.44 ¢ 26.76+1.42b 19.32+1.53 cd 0.65+0.02¢c 9.76 £ 0.89 b
VIIX RegionVI 32.54 +1.62 ab 26.53 + 1.55 bc 22.05+1.33b 0.70 £ 0.03 ab 10.21+£1.12a
VIIX RegionVIl 33.63+1.50a 26.98+1.37a 21.03+1.05¢ 0.73+0.01a 10.86+1.22a
VIlIX. RegionVl 30.11 £ 1.38 bc 26.89+1.38b 2448 +1.74 a 0.72+0.03 a 9.61+£097b
l\qllzeiggaiisiﬁ?rd eiaten 30.52 +1.48 26.28 +1.30 20.43 £1.29 0.68 + 0.02 9.55+1.08
R AH 4.85 4.95 6.31 2.94 11.31

Variable coefficient/%

I FSIARNG FRER R AR X M 27 2% (P<0.05). [,

Notes: Different lowercase letters after the same column of values indicate significant (P<<0.05) in this index between different Cultivation
areas. The same below.

(18.80% ), FMIHAEARENG DZMRTEENE RIS 2 IR S KA R X 2 (a2
BAR, HUCHATEMER & (9.29% ). EHRS &S,
i (4.48%), H/KEMZRRZLED (2.51%),

®3 ARHBRHBLEFHRERRNERRERESH
Table 3 Analysis on the difference of inner quality of 'Yanshanzaofeng' chestnut nuts in
different cultivation areas

TiH HKE A SCEEVER B EA ARG R

Item Water content/%  Contents of soluble sugar/%  Amylopectin content/amylose content  Protein content/%
I X Region I 40.01+1.21¢c 19.01£0.56 a 1.69+0.11a 717 £0.32 bc
II [X Region I 43.79+1.05b 1252 £0.76 c 1.24+012c 6.12+0.42d
[IIIX Regionlll 4043 +1.14c¢c 13.95+1.11b 1.59+0.15b 6.95+0.26 ¢
IVIX RegionlV 40.52+1.06 ¢ 13.57£0.87 b 1.52+0.11b 6.74 £0.33 cd
V X RegionV 4462 +£0.89b 10.99 + 1.44 d 0.88+0.17d 6.36 £0.42d
VIIX RegionVI 45.79+1.12a 10.12 £1.33 d 0.81+0.18d 7.98+0.26 b
VIIX RegionVIl 46.54 +1.22 a 954+150e 0.78+0.14 e 8.32+0.31a
VIlIX. RegionVI 4278 +0.97b 11.01+£1.38d 0.85+0.13d 754+021b

Meant?tfﬁjjz{%iiation 43.06 + 1.08 12.59 £ 1.12 1.17£0.14 7.15+0.32
R A 2.51 9.29 18.80 4.48

Variable coefficient/%
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Table 4 Correlation between quality indexes of 'YanshanZaofeng' chestnut nuts and climate factors

; , e I ERER s = R
T e e ey SRS SRR agemsg  CCEEEC ED
M Transverse Vertical Thickness g e Contents of S e
Climate factors - ) shape grain  Watercontent Amylopectin content/  Protein
diameter  diameter mm ) ) soluble sugar
index weight Amylosecontent  content
PR : - :
Annual mean temperature 0.354 0.235 0.431 0.893 0.764 0.432 0.564 0.538 0.662
R
Average annual temperature difference -0.443 0.121 -0.111 0.248 -0.549 -0.321 0.623 0.573 -0.544
A H R 4 - X N
Annual mean sunshine hours 0.688 0.656 0.143 0.256 -0.611 -0.543 0.643 0.669 -0.263
Rk 0.234 0.104 0.205 0.112 0.556 0.645 -0.548 -0.465 0.488
Annual mean precipitation ’ ’ ’ ’ ’ ' ’ ’ ’
i B AR
Annual extreme minimum temperature 0.410 -0.334  -0.124 0.556 0.604 -0.116 0.368 0.237 0.314
T3 e
Annual extreme maximum temperature -0.236 0.230 0.321 -0.342 -0.522 0.158 0.228 0.311 0.163
HEKFFHRE 0 .‘ = : ..
Mean temperature of monthly 0.649 0.234 0.722 0.742 0.311 0.656 0.572 0.822 0.557
AKFERIKIRE
The lowest temperature of monthly 0.114 0.362 0.125 0.345 0.423 0.325 0.164 0.186 0.182
AR IR
The highest temperature of monthly 0.240 0.526 0.312 0.141 0.206 0.529 0.127 0.422 0.109
R RFIE A2 . o . .
Temperature difference of monthly il 0.745° -0322 0624 -0676 -0.546 0.869 0.858 -0.211
A K K E - o = .
Precipitation of monthly 0.352 0.124 0.822 0.523 0.688 0.825 -0.489 -0.574 0.664
K25 o H IR & " -
ERES HRE -0.115 0.213 0.148  -0.232 -0.452 -0.529 0.834 0.725 -0.724

Sunshine of monthly

e FRORBEMK (P<0.05) , *FAMEFEMR (P<0.01). FFH.

Nates: *means correlation is significant at P<<0.05 level, **means correlation is extremely significant at P<<0.01. The same below.
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Table 5 Main climate factors and regression equation affecting nut quality of 'Yanshanzaofeng' chestnut in
different cultivation areas

- S iR R . s 2z
e SRR T ClEp eSS
o Major affecting . : . : -
Quality index o~ Non-liner regression formula Partial correlation coefficient
1% = 'o =0.945,
L) X3;X7 Y1=9.23 + 0.63X3 + 0.01X7-0.02X3X7 rX3)=0.934 , r(X7)=0.945

Transverse diameter/mm
M1z (Y2)

Vertical diameter/mm Sl
EREE (Y3 )
Thickness/mm R
RICHRE (YD . _
Fruit shape index X1,X7 Y4=1.23 + 0.47X1 + 0.09X7 + 0.35X1X7
HRR R (Y5 oS
Single grain weight/g IR
FKkE (Y6) v Y6=51.22 + 0.02X4 + 0.12X7-0.03X11 +
Water content/% XEXTXTT 6 01x7x11
AR SR (YD) o,
Contents of soluble sugar/% XIX10X12 4 25%3%10 + 0.01X3X12
TR EEEER (Y8) o,
Amylopectin content/Amylose content R 0.54X3X10
T‘TTAD
HERSE (Y9 XTX11:X12

Protein content/%

Y2=10.34 + 0.02X3 + 0.01X70 + 0.03X3X10

Y3=11.05 + 0.69X7 + 0.15X71 + 0.12X7X11

Y5=27.85 + 0.27X1 + 0.83X7171-0.61X10X11

Y7=9.26 + 0.001X3 + 0.004X70-0.12X12 +

Y8=-18.87 + 0.02X3 + 0.24X7 + 0.61X10 +

Y9=9.68 + 0.43X7 + 0.02X11-0.01X711X12

nX3X7)=0.925"

n(X3)=0.948", r(X10)=0.954",
n(X3X10)=0.966"

nX7)=0.920", r(X11)=0.922",
nX7X11)=0.972"

nX1)=0.957", rn(X7)=0.943,
n(X1X7)=0.968"

nX1)=0.925", r(X11)=0.947",
nX10X11)=0.936"

nX4)=0.952", r(X7)=0.923",
nX11)=0.966", r(X7X11)=0.946"
nX3)=0.941", r(X10)=0.992",
nX12)=0.962", r(X3X10)=0.994",
nX3X12)=0.953"

n(X3)=0.923", r(X7)=0.955',
n(X10)=0.998", r(X3X10)=0.999"
nX1)=0.966", r(X11)=0.953",
nX11X12)=-0.933"

T XTEPHIRE; XSEHRNE X4EERE; X7ARKFPHIRL, X104 KFEHRAEZE, X171 AKFaRKE; X122 EKFLH

HEL B 48

Nates: X1: Annual mean temperature; X3: Annual mean sunshine hours; X4: Annual mean precipitation; X7: Mean temperature of monthly;
X10: Temperature difference of monthly; X71: Precipitation of monthly; X72: Sunshine of monthly.

Wiy, AR AR A P A L RIAR H R AR
S SCA R A7 A A 35 TR AR, AT H BRSO
AR Y R4t B A X R A S TR A
ARV IR AN A K R R K R B I B 1
A RO, AR TR ENER A
SRS SO SR X 8 o 8 7 A o 2 A
3.5 ‘SIIBFWERBXESEERFIENERD
EEfva

HIZ% 6 Al 1 HAERFRRE S 11.6 G 4FH

HEETECH 2 846 h, AR ZFHIEE N 22.6 C.
KZBWE HE 20N 25.89 °C. A KZEEFEKERN
427.66 mm, K20 HBEECH 1589.8 h B,
THE L1 2 B e SR R A, L TR AR AL
A Al 0 R AR 29.01 mm . IRIEI4E 18.57 mm,
I LR JE 26.05 mm, RIEFE 5L 0.64 . R &

9.56 g. H/KE 43.7%. FIEH MM E 25.63%.
TEEVER EEETER LLE 1.93 . B A 8.32%.

*6 AEHEBERWMLUEFRERRGRSXESERFHRLE
Table 6 Optimization values of chestnut quality and key climate factors of 'Yanshanzaofeng' in different
cultivation areas

RS R T RIE(E R LAY PRAGLE
Main climate factors Optimum Quality index Optimal value
4EP-HJIE ¥ Annual mean temperature/C 11.5 R 1% Transverse diameter/mm 29.01
4 H &K %7 Annual mean sunshine hours/h 2846 12 F Y12 Vertical diameter/mm 18.57
A KZFFH1E EE Mean temperature of monthly/C. 22.6 1% B R EE Thickness/mm 26.05
K ZHIE H 2 Temperature difference of monthly/C 25.89 BIZFEEL Fruit shape index 0.64
K2 B K & Precipitation of monthly/mm 427.66 || HURLFiE Single grain weight/g 9.56
A K2 4 H BRI 2L Sunshine of monthly/h 1589.8 || #/K&E Water content/% 43.7
] MERE S & Contents of soluble sugar/% 25.63
SCREGEN B SER Amylopectin content/Amylose content 1.93
E A& & Protein content/% 8.32
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Response of Chestnut Quality of '"Yanshanzaofeng' to Climate
Factors in Different Cultivation Areas

FAN Xiao-yun', GUO Su-juan', JIANG Xi-bing?, LI Yan-hua®

(1. Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing Forestry University, Beijing 100083,
China; 2. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311499, Zhejiang, China;
3. Forestry and Grassland Bureau of Yimen County, Yuxi City, Yunnan Province, Yuxi 651100, Yunnan, China)

Abstract: [Objective] To explore the key climate factors affecting the quality of 'Yanshanzaofeng' chestnut
in different cultivation areas and establish the key climate factors evaluation system of "Yanshanzaofeng'
cultivation for providing theoretical basis for the scientific planting and introduction of 'Yanshanzaofeng'.
[Methods] Based on 'Yanshanzaofeng' planted in eight different growing areas, the correlation and regres-
sion analysis were carried out between nut quality indexes and climate factors, and the nonlinear regres-
sion equation between nut quality indexes and key climate factors was constructed. [Results] The results
showed that the cross diameter (33.63 mm), longitudinal diameter (26.98 mm), fruit shape index (0.73) and
single grain weight (10.86 g) of "Yanshanzaofeng' in Jinhua cultivation area were higher than those in oth-
er cultivation areas. The soluble sugar content (19.01%) and amylopectin/amylose ratio (1.69) in gianxi cul-
tivation area of Hebei province were higher than those in other areas. The key climate factors affecting the
quality of 'Yanshanzaofeng' nuts were temperature, light and water, and the daily range of average temper-
ature in growing season had the greatest influence on the quality of nuts. The nut quality of 'Yanshanza-
ofeng' was the best in the ecological area with a daily average temperature difference of 25.89°C in the
growing season. The optimal value of quality indexes were soluble sugar 25.63%, amylopectin/amylose ra-
tio 1.93, protein 8.32%. [Conclusion] Climatic conditions such as longer sunshine duration, higher aver-
age temperature and greater diurnal range of average temperature in growing season are conducive to the
formation of sweet and waxy quality of "Yanshanzaofeng'.

Keywords: Castanea mollissima BI.; quality; climate factors; evaluation model
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