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Improvement of Jiangxi Province, Nanchang 330046,China;
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Abstract
low-latitude fallow paddy fields of South China, a total of 8 varieties (‘Yangguang 131’ , ‘Zhongyou 925°, ‘Dadi

To evaluate the feasibility of cultivating short-growth-duration winter rapeseed (Brassica napus) in

95’, ‘Zhongyou 995°, ‘Zhongyou 988°, ‘Xiangyou 420’ , ‘Zhongyouzao 1’, and ‘Xiangyou 228’) from the
middle and lower Yangtze River areas were tested in Guangzhou. These varieties were plan in winter fallow fields
at two sites: Ji’an (26°58" N) in Jiangxi Province and lower-latitude area in Guangzhou (23°08’ N) in Guangdong
Province. Key agronomic traits including growth duration, seed yield, nutritional quality and their relationships
with meteorological conditions were systematically analyzed. The results showed that: Compared to Ji’an, the
growth duration in Guangzhou was significantly shortened by 26 to 41 d. Yield variations ranged from —28. 80%
to 11.61%, with ‘Xiangyou 420’ , ‘Zhongyou 925’ , and ‘Zhongyou 988’ , which demonstrated their superior
adaptability. Notably, ‘Xiangyou 420’ achieved a growth duration of 137 d and a yield increase from 1 891. 39
to 2 111.08 kg/hm?, while ‘Zhongyou 925’ and ‘Zhongyou 988° yielded 1 986. 03 and 2 161. 81 kg/hm? with
growth duration of 142 and 144 d, respectively. Agronomic trait analysis revealed significant geographical
differences. The height of rapeseed plants, primary branch height and number of angle grains in Guangzhou
test site increased by 8.01%,16. 33%and 24. 65%, respectively, compared with Ji’an test site. However, the
number of primary branches, productive siliques per plant, and 1 000-grain weight decreased by 4. 71%,
9.70%, and 21.26%, respectively, highlighting trade-offs between vegetative and reproductive growth under
warmer conditions. The contents of glucosinolate and oil increased by 27. 86% and 4. 34% ,respectively. the
content of erucic acid and protein was reduced by 70.65% and 6.68%, respectively. Correlation analysis
demonstrated that growth duration, seed yield, and 1 000-grain-weight showed significant positive correlations
with rainfall during various growth stages and average temperature from the final flowering to maturity, while
exhibiting negative correlations with average temperature from sowing to initial flowering and from initial flowering
to final flowering periods, diurnal temperature variation, accumulated temperature, and temperature difference
throughout the entire growth duration. Conversely, the number of angle grains demonstrated significant negative
correlations with rainfall during various growth stages and average temperature from the final flowering to maturity
period, but it showed significant positive correlations with average temperatures from sowing to initial flowering
and from initial flowering to final flowering, diurnal temperature variation, accumulated temperature, and
temperature difference during the whole growth stage ,which emphasized the sensitivity of reproductive traits
to microclimate variations. In conclusion, significant adaptability differences exist among these short-growth-
duration rapeseed varieties when introduced to low-latitude regions. Varieties such as ‘Xiangyou 420’ ,
‘Zhongyou 925, and ‘Zhongyou 988’ combined with appropriate growth duration (137 to 144 d), have high
yield stability, high seed weight or low variability, and superior nutritional profiles, which make them ideal
candidates for expanding winter rapeseed cultivation into South China’s fallow paddy fields.

Keywords winter rapeseed (Brassica napus) ; introduction trial; seed yield; agronomic traits; nutritional quality
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Table 1 Profile of tested varieties

Xk A= 7 0 /d

Serifjmber Vr[i]r?iy ciiy Biﬁi ﬁznn glf(fv%‘l%“gt gf}) .
1 FH % 131 T Al 3 e se Al o [ O B A B il RLVE W BT 5 173
2 i 925 AN m S A Ac A b [ RO B B iR ) BIF 5 B 192
3 K 95 FE AL 3 BURD o [ AR B2 B TR 1 2 BT 5T BT 211
4 i 995 HE B S A e Al rp [ RO B 2 B OB B A 5 180
5 Hiilh 988 H WAL SR 2 s R o AR B A o REFE 4 BF 5T BT 179
6 W 420 HEERN S E AN IR Al R 176
7 SRRTIRTN = R R U B R S R RN (R 5 e 174
8 R 228 LR o R N o A A N 185

s TR XA I B Sk U T Al AR B B A AR VE AN SR it R 42 L hitp: //202. 127, 42. 47:6010/index. aspx.
Note: The regional trial growth duration data of the varieties were sourced from the National Crop Seed Industry Statistics System
of Ministry of Agriculture and Rural Affairs, http://202.127.42. 47:6010/index. aspx.
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Table 2 Main meteorological factors during the whole growth duration in two trial sites

e - ot e TEWIBUR/
TR THREUE  TFHEREZR  EFARKE CC-d)
p . TSR/ C /C /°C /C /mm
I . . . . Accumulated
L Average Average daily Average daily Average diurnal Total rainfull .
Trial site ) n . temperature during
temperature maximum minimum temperature during the whole
o . the whole growth
temperature temperature variation growth duration .
duration
W%
i 13. 34 17.89 10. 25 7.64 697. 30 2 426.80
17 an
P , ,
. 17.97 22.80 13.99 8.82 134.24 2695.31
Guangzhou
L4 fERNE MR

3 1 AE SR 2SR AR Rl L B R AR AR T
B H T, A I W AR o S SO
Ti o AR TE /N DX P R 3% 2 10 B 0 E A Pk
i FBE (plant height, PH) | %% — 43 £ & J& (primary
branch height, BH) . — K 45 # #{ (number of
primary branches, NPB) | Btk A 2 /i R £ (number
of effective siliques per plant, NES) | ¥ i ki £k
(angle grain number, AN) | T %i & (1 000-grain
weight, SW) & . bk FF/NX 147 52U 2 m?, W 1 5

it JOE O 2 2 25 5K A5 1 R L FHZE Foss
A R 2N T 21 AN A NIR system 5000, % 4 it it
TH SRR RE S T A AR B BT T
PR ot A 7 e A5 o B A B o
1.5 BB

fdt Fi] Statistix 9 43 B 5K A% (49 53 K - 5 22 43 B A6
RUFEAT 22 5 W MERL S0 . R T IBM SPSS Statistics
27. 034 #E 4T Pearson #H 5 43 #1 , Al FH Excel 2021
(EHEES
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Fig. 1 Temperature and rainfall during the winter rapeseed growth duration (2023-2024)
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Table 3 Comparison of growth duration of tested rapeseed varieties cultivated

at two tested sites d
oA -T0 4E WIAE-Z AL 2EFY
o Sowing to initial Initial flowering to final Whole growth
nnﬂ‘ flowering flowering duration
Variety - . e
L M GRS T =7 Il
Ji’an Guangzhou Ji’an Guangzhou Ji’an Guangzhou
FHY6 131 YG 131 96 81 48 38 175 149
Pyl 925 ZY 925 98 85 44 27 174 142
Kb 95 DD 95 107 93 47 25 177 148
i 995 ZY 995 107 96 37 22 176 148
il 988 ZY 988 99 87 44 27 178 144
WHH 420 XY 420 115 62 37 45 178 137
hh R 145 ZYZ 1 99 87 42 32 177 149
Wi 228 XY 228 114 87 40 32 179 149
-1 Mean 104 85 42 31 177 146

x4 HiKBERME2NRRANTE LR

Table 4 Comparison of yield performance of tested rapeseed varieties cultivated at two tested sites

o 7R/ (kg/hm?®) Yield e e/ %

Variety #+=42 Ji7an I Guangzhou Increase in comparison with Ji’an
FAYG 131 YG 131 2 152. 677 1987. 537 —7.67
FRiM 925 ZY 925 2 286. 88 1 986. 03" —13.16
K 95 DD 95 2 188. 814 1703. 91 —22.15
FF3M 995 ZY 995 2076. 974 1 645. 74 —20.76
i 988 ZY 988 2 325. 38 2 161. 81 —7.03
M 420 XY 420 1891. 39" 2 111.08* 11.61
PR 1S Z2YZ 1 2 358. 98 1679. 68" —28.80
Wi 228 XY 228 2 075. 70 1792. 174" —13.66
) Mean 2 169. 60* 1.883.49" —12.70

T < [R5 5 AN ) /N5 5 B 3 7 ] — s AR ] i i ] 22 53 425 (P<<0. 05, LSD) , i [ — 47 AN [ ) R 5 5 B3k
718 [ — b P 8y P DR B T M 22 5 35 (P<<0. 05) 0 T Tl
Note: Different lower-case letters in the same column indicate significant differences of traits among varieties in the

same location(P<Z0. 05,1.SD), while different capital letters in the same row indicate significant differences of

traits between two places for a given variety (P <Z0.05). The same below.

2.3 BBMEXRZHEREN
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ol /D 4R e, G R B A R RO T 246504, TR
TRE21.26%.

H1 2% 7 R AT, B 1317 A Kb 95 4% A Z PRtk
)7 1748 S RO <1004, C i 9887 L il 420”7
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Table 5 Correlation between the growth duration, yield and meteorological factors

R R -0 £ WAL -2 I
etk Sowing to initial flowering Initial flowering to final flowering
Trait AR - BRI AR - B 2
Mean e A it Diurnal temperature Mean Fem & Diurnal temperature
Rainfall o tempers ‘ Rainfall o emp
temperature variation temperature variation
2
i R . —0.98" 0.96" —0.96" —0.84" 0.89" —0.85"
Growth duration
FEH Yield —0.59 0.53" —0.59 —0.81" 0.70" —0.52
ZAE - 2EHE
ek Final flowering to maturity Whole growth duration
Trait AR S e P 2 PRl VELRITE =
[ Rl . .
Mean Rainfall Diurnal temperature Accumulated Diurnal temperature
ainfa
temperature variation temperature variation
2z
i i . 0.97" 0.98" 0.23 —0.76" —0.99"
Growth duration
7= a Yield 0.56" 0.657 0.44 —0.78" —0.62

TE R4y 5 e R 22 P<C0. 05 Fl P<C0. 01 K- I i 3 41 3¢ (Pearson ) o B T 5 5 1 1 25 43 S Ja& b O 2 4 B B 110 23T P T A
BRI, TR,
Note: * and ** indicate significant correlation at P<C0.05 and P<Z0.01 level (Pearson). The rainfall and diurnal temperature

variation are the mean values of rainfall and diurnal temperature variation at the corresponding growth stage. The same below.

Fo6 HiXHEMME2MLE AP RZ KR

Table 6 Comparison of agronomic traits of tested rapeseed varieties cultivated at two tested sites

P % Ji’an J” I Guangzhou
RZHEAR BREE L ERRE/N ERE pypg ERREUY BB/
Agronomic trait Variation Variation Variation - Variation Guangzhou/
Mean .. Mean .. .
range coefficient range coefficient Ji’an
B /em
PH 122.40~176.00 157.05 11.12 144.16~186.36 168. 21 7.57 8.01
. 2 e
I;%BH B B /em 60.40~107.00  88.13 16.63 68.20~124.24 100. 19 15.06 16. 33
— k4 ¥
ijléﬁﬁﬁ 2.00~6. 00 4.18 26.74 2.40~4.80 3.64 17.74 —4.71
ﬁgﬂ;ﬁ)&ﬁ%ﬁ 75.2~232.00 139.80 28.37 82.80~167.00 117.63 19.63 —9.70
g
ff*v‘ﬂ 11.42~21.09 16.88 15.17 17.62~23. 36 20. 64 8.99 24.65
jvf]ii/g 3.22~5.47 4.25 14.83 2.42~3.83 3.30 11.23 —21.26

2.4 REZUREMEXSKEFERNBEXESHT I e B 22 4 5 AR I 3 OE AT S5 (P<20. 01D 5 5 )

1 ST, Al A i B AR R S IR -4 B -AE R T R B 3 UM DG (P<<0.05) , 5
WP 2 SO R R 22 1 5 R 3 TE AR 56 (P<20. 05D, Tift =200 AL 0 3 T B 4K - A 2 AR R R 8
SRR - WA OR B RIEZ U TR BB FEAAHCP<0.0D . & Hhlm A i Tk E
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Table 7 Variation coefficient of agronomic traits in tested rapeseed varieties cultivated at two tested sites

B Bl WA WA REEROTRR  RAENR O TRE FHO
Variety PH PBH NPB NES AN SwW Mean
BHYE 131 YG131 0.96 3.11 8.31 3.03 11.58 21.90 8. 15
i 925 Z2Y 925 9.21 10. 61 19.31 18. 20 25.10 24.02 17.74
Kb 95 DD95 1.42 8.44 9.15 7.48 13.48 14.93 9.15
H 995 ZY 995 4.40 17.79 27.10 16. 96 15.00 20.25 16.92
13 988 ZY 988 3.93 13.27 17.92 29.29 13.50 7.68 14. 27
70 420 XY420 5.79 12.94 16.42 18.53 13.22 6.07 12.16
R 1S ZYZ1 11.83 17.24 23.40 20.55 2.75 10.15 14.32
W0 228 XY 228 8.89 21.47 37.50 30.01 12.97 12.80 20.61
O, R MR 5 2 B 7
Note: @, the mean value of the coefficient of variation of each agronomic trait.
#8 MilBEEMREURESKEFHMBEXE
Table 8 Correlation agronomical traits of tested rapeseed varieties and meteorological factors
R -0 480 WAL -2 AL
Sowing to initial flowering Initial flowering to final flowering
REMEAR
Agronomic trait ~ “FXITIR - BRI 2E TSR S B iR 22
Mean e R Diurnal temperature Mean e & Diurnal temperature
Rainfall . p Rainfall . p
temperature variation temperature variation
FARLE AN 0.72" —0.73" 0.72" 0.58 —0.60 0.57
TR H SW —0.72" 0.74™ —0.74" —0.62" 0.56" —0.49
ZAL - o e p ]
Final flowering to maturity Whole growth duration
KR
Agronomic trait ~ “FXITR - BRI 2E H il e R 22
WoE T 4t . .
Mean Rainfall Diurnal temperature Accumulated Diurnal temperature
temperature ! variation temperature variation
FRLE AN —0.72" —0.67" —0.31 0.68" 0.70"
TR H SW 0.68" 0.67" 0.30 —0.69" —0.70"

5046 -2 A W W 2 B3 IE A 26 (P<<0.05), 5
B0 A0 A6 I 5 R A 2K - LAY S 28 SR R T
R 2 TE A 56 (P<<0. 01) s 549048 - & AL W - 14
AR 3 UM O (P<C0. 05) , 5 1 Bl -2 48 1 F 2
AR R 2E DA K A B R e R R 2 R
W i 2 UM OC (P<<0. 01D Bk 35—k s B —
WO BB AR A ARS8 RENBRR L H T
[IPRTE P
2.5 ERMENFNSRERETL

12 9 AN, B AT R 2 M,
9257 M 4207 A HOl R 1S A STl R 1 0 3
B, W 228 T G 2 R L Hk 9257 il 420°

CHHR LS R A R R A ¢ i 9887
IR 1S R 2287 ST IR o B 2 S R, < B
JE 1317 Hjh 9887 ¢ H i R 15 B A AR A A M TR
g mT U AN [ R o IR e B
(14 X 38l 38 o P 25 5 o
2.6 MARESMEXSKETFENHEXESH

HY 22 10 AT, A7 =2 b A ORF R A9 2 1 0T T
M AR AR S S FERL W F R A
FHOG o R BT % P -0 A 0 R 2 A - A
S-S R R A 2 B E A DG (P<0. 05), 5 8%
Pl A6 097 ¥ SO B RO 25 a4k B e R 22
P 5 53 1A D6 (P<<0.05) . IF R 5 W) 4 -4 48
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Table 9 Variations in seed quality traits of tested rapeseed varieties cultivated at two tested sites
% Jian ] M Guangzhou
i A
Variey W EAR R WRAEEK & EAR e A
Oil content  Protein  Erucic acid  Glucosinolate  Oil content  Protein Erucic acid Glucosinolate
131 \ , .
BH{L 43.30% 22,23 7.68M 22. 31" 40. 79" 23. 27" 5. 69 45.70™
YG 131
b 925 )
i 925 43.25""  23.48™ 0.39" 22. 320 46. 08" 19. 18" 0.09" 27. 25"
7Y 925
b 95
R0 95 40. 08 25. 29" 1. 54 22. 67" 43.03" 23.30M" 0.25" 23. 27"
DD 95
W 995
W 995 40. 33M 24,73 3.50™ 23. 79 41.36™° 23.96™" 0.03" 27.01%
7Y 995
il 988 ,
42.05" 23. 68 7.81M 25. 24" 45. 67 21. 84" 0.29" 29. 83"
7Y 988 v v
W 420 \ e \
W 36.09™ 25. 24M 0.28" 25. 06" 42. 08 22. 59" 0.15% 28. 45"
XY 420
iR 1 &
RS 43. 58" 23. 517 0. 42" 17.86™ 46. 43 20. 71 0.10™ 24. 85"
ZY7Z 1
W 228
e 42,8 24,53 0. 44" 21. 03" 40. 44" 24,99 —0. 09" 24.19"
XY 228
E'Z ﬂg B A A B A B B A
41.44 24.09 2.76 22.54 43.24 22.48 0.81 28.82
Mean
x10 imERAMEERREFESKEFRHEXE
Table 10 Correlation between main nutritional quality of tested rapeseed varieties and meteorological factors
R -0 £ WAL -2 A0
Sowing to initial flowering Initial flowering to final flowering
R R — - ST P
Quality trait LRt R R 2 FH R T R 2%
Mean . Diurnal temperature Mean . Diurnal temperature
Rainfall . Rainfall .
temperature variation temperature variation
i
28 " —0. 54* 0. 59 —0.57* —0.17 0. 30 —0.28
Protein
ﬁﬁ&. . —0.33 0.23 —0.32 —0.43 0. 54* —0.32
Erucic acid
B
{'“ﬁﬁﬂ, B 0.54*  —0.51% 0. 54% 0.48 —0.48 0. 50%
Glucosinolate
LA - A 24 H W
Final flowering to maturity Whole growth duration
E AT — — — —
Quality trait R W it B R 2% YaRiins SR 2
Mean Rainfall Diurnal temperature Accumulated Diurnal temperature
ainfa .. o
temperature variation temperature variation
Bz
& 0. 54% 0. 50* 0.14 —0.26 —0.51%
Protein
ﬁﬁﬂ. . 0.31 0.35 0.29 —0.27 —0.36
Erucic acid
Tt A 7 26
LA 1 —0.49 —0.53* —0.23 0.50% 0.53%

Glucosinolate
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W B 5 3 IE A G (P<<0.05) . BRAC iz v S
BEM -0 W SR BRI 2 - AW E
AR 2 Ak BRSO 25 1 5 i IE A G
(P<C0.05) 5 1M 5 4 Fh - 400 46 91 Ko 28 4E - 1 38 391 e T
YR W UM O (P<<0. 05) .

33 i

3.1 ERMENTFETAMNE

J A= F 0T R R Al S AR VL R i AR S A
T X R 2 48w E 5 S0 H XORPRE (b Il )3 26 D g A
AT i DO AR i SO IR IR
PR RMAR L (R 3 K4 . K6MED., OF
W kB, A BEK DR SRR R R N R,
DL Rt A KOS A B S B 4 i X A i 32 R
K0 Y AR B AT R e AR gE L 8
A3 5 AR VTP T 2 A =M, 7 =
—679. 30~219. 69 kg/hm?, -7 286. 10 kg/hm?,
F W T TR R R AR A RO R R S B R
6) o H/NAAE IR KB, H A S H R A
FIARTT(36°12" NOm % 2 H it 4 KK (34°33'ND,
A R 7 24928 Il 340 d R E) 274 d, KK
(77 AR in — 1599, 15~614. 40 kg/hm?,*F- 1
U 175. 81 kg/hm?; 34~ H 5 7Y 4 31l 32 I Bk 78 45 sk
PR K 77 L (347417 NO B R 2= ) Jb 4 ik BH 2 IX
(30°42" ND, fEBEVE K 75 B 4= & W1 263 d, # 2 i
6 PH & 45 5k 204 d, B F FHZ W~ & 8o
— 865. 50~1 434. 90 kg/hm?, ¥ # J& 7 18. 20 kg/
hm™ )5 W Y A S 76 AR, 4 2R E W S
T 77~124 d" s A E T LB RO TR E U2 A T
KRG T BRI O B A 3 AR AR 5 Al
BB, A4 R B WA BUR R B R 22 R 5 3k
B WG A B RN R EAR RN T (RS, A
AR AN SR TS A4 TR E TR R
SRR L S H R A% i S e RS P AR 7 B BRI Y 2
J R 22— ARWEGE I 420 1 8 R iR RS
2 K 55 Dy bl SRS G b R 1L R N AR A
WEoE i H 2 15 25 RIS, TR 5 76 AN R 26
JEE AR JC W 3 AR A 3K 3 R B B 3 gk ) B
I 7 AR AR O i S A
HINR AR BIE 5T 4 S 0T A, AR BIF 5 O a5 5 I 2
W5 XERRE S RO EAE 7 1R R L TEAN
[F] 25 i ¥ 3= PR AR ISR i A (R D) 2 L AR

R A T AT AR T e R R
3.2 ‘M40 EREMEEENERS R

AHIF 5T 45 5 B, M 4207 2w B Rl 0 8 A4
THI SR gl o e M — 3R G 7 0 R 2 VL PG
LR RN A AT W IR 4 bR e N 4 R B R
FAAL /N B s 3 R S AT an R
DN R L Tl Vi o S = N BT A
2438. 15 C8Af A i e AR D AE B WIN T
SMB=>0CLE mARRBMA T Fp R AR L
W B SR AR KN A AR5 S ) ) SE K (R AR -2 4K
WISER 8 D (F 3D, T 8B ILE., 2DAMIA
JEL B 18] K 4% Fh S 2 A A SEEE <R 420 1E (B W) 4
99, JH At o ATy &b T il 2 T B 2 HE R B0 4R
38 I8 AT R 45 bk s R ARV R L S Y
ok VR Yk 52 ke o AT DA i 2 i v B AR B O WD s
AT FE AR B SR 0 4 L > T OJE R R AR
Ko, DATTKE B Z2 552 45 T fA R AR 1 & & 1 AR B A
Ko IR E R, — KRR ARk
R EEM. MBS WM 4207 1 — R 53 B
AR IRIE TR0 M ROE UL . 3D AR A
AR -7 T, KL AR 5. 73 % (AR I JE /N ), B
FORLECG I 21. 6156, Ho A 42 5 A S LR B =
JUM G, Tk 3 K 10. 15% ~35. 98 % (F 2 [ A%
21.50%) . Bk, m B FoR IS I 420 1Y 5 KL
BOHG nTR R RR E R H FEE A
3.3 ERMEMNRRTAAE

VEAESR A W00 BT v 7 R AT 3
TEH TAEAS W A5 5 i i | 52 B Rl B B L 2
FEPE 5 0 T R TR T L B A R LA
R R 2 D0 SRR A SR R AR R TR
A S X Z ] 5 R 5T B A R N AR AN
WF 98 & B, 5 1 26 B Fh R AR LL {05 26 B b bl H ik A
28T SR 1 T R A R 2 K Y S
PSR RAM . 5H LR SH L, M
BB A R A AR LR R R TR 25 KR R K
i A 28 K o RS E R A (£ 10,8
A it B g AR A S B Y N 27.86 %0, #7 AS
2 58 A PR 2R B B, A3l SR AE T 2 R 1Y) A
ZpE R & <<22. 31 pmol/g, g B Z T M Fh AT AT 52
IR 2 Ak B ORI T R Y BUAR IR IR
5 AR - 2 A0 T I L E A OG (R 10D, i
FEJ N B A AT IR TR B A L0 1/5(K 2) i
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W A B 4 25 T 00 S A R T 3 3R TR ORI I R
filt JoT o
3.4 EBEEWMENENX

7843 F) R 7 4% TR AR 4% il S R TR kb 3R [
SERFI AL R B A R B AR — . DU AR B,
J7IRAR T R R - A R AR L 1 A& N
2y 24 32.70 J7 hm® ™, 25 ¢ W8 vk A8 1 R 1 AR A
6020 FF J& R -FF -0l TR AE L DL A SR BT R
130. 00 kg/667m” F1 40% Hi i 21T, K7 I 4F 7~ i
FUbERE i 15. 30 T3 to #AEIH 2% 25. 90 kg/ At 4R
AL R 590. 87 1 AT g i KT ARAE B M A
SRR T AT Ay S DL L B A TR R ARG - -l K
B VEXT S i 4 PR L AR T DA Bk R
Z Uk Ak & R R RN AR A AR A T B0 B b TR R L S
AR R A G A A LA W AR R AR T R] A
DRI A 4RI . BN EA RS RNE XK
T IE 7E Pk b R A e 4 S AR A I R
(14 &) 7= 90 SR AT O AR B ORAE ML A& LI ANAT
TES B SRR T O B B & 29 35.70 g/
1000 g, METEXRTYRPHEASTE(AN
10. 30 g/100 @)™ FE“ KR EWW " 5 F , LLFd K -
TR RS X R BE A OKOBR R SRR DF 2 B B K™
F5 58 B RDREE A R OB S AEAR T R OK
TR ARSI R T SE AT T A H, BUIRSR
T A 1 F0RE U5 R g AR R 4% TN R A
OB S 2 T R S R A AR X
T T 2R Y TR

48 ®

A T H R Y A 32 PR RV P R R T R
PR XYLV i 42 (26°587 N, MR 55. 60 m) B B £ 1E
R HLIX (23°08" N, 4K 28. 00 m) Rl A , 7=+ [ e 78
7.03%~28.80% , F-FIFEAL 12. 70% (P<<0. 05) , A
7O R N ) A R B ORI N M 22
S PR AR ORE B AR A R R i R B O i
ARl B A ) TR 2 B R AR B
LM R RS R AR, AR KR F A B B T 3 R
S BUAN S T 1 B R R RN BT A Ak Y 32
JE A L ¢ 4207 ¢ FRglh 9257 ¢ FR il 988 3 AN AR T
1 H 5 R A I S T R B8 2 AR R b DX A e R
L BT RS o T YA 2 N AR LW N TR A TR
AR 35 TG P 2 AR R b XA PR e AR A
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