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Regional Difference of Seed Quality and Its Relationship with
Ecological Factors of Oil Peony in Sichuan Basin
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Abstract: We determined and analyzed the phenotypic characteristics and nutritional components of Paeo-
nia suffruticosa Andr ‘Fengdan’seeds from 12 introduced areas in Sichuan basin, and combined with eco-

logical factors such as meteorology. soil nutrients and altitude, in order to provide theoretical support for
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scientific introduction and high-efficiency cultivation of ‘Fengdan’. The correlation between seed charac-
ters and ecological factors was studied and key ecological factors affecting seed quality were revealed. The
results showed that; (1) the transverse diameter, longitudinal diameter, seed shape index and 1 000 grain
weight of phenotypic characters of ‘Fengdan’ seeds in each sampling area had extremely significant differ-
ences (P <C 0.01), and their variation ranges were 7. 98—10. 63 mm, 7. 75—10. 86 mm, 0. 80—1. 32 and
311.23—393. 15 g, respectively. The longitudinal diameter and 1 000 grain weight of seeds in Nanjiang
County of Bazhong City were the largest (10. 86 mm, 393. 15 g), and the transverse diameter and seed
shape index were the largest in Ebian County of Leshan City and Xichong County of Nanchong City (10. 63
mm, 1.32). (2) There were significant differences in oil, protein, a-linolenic acid and linoleic acid con-
tents (P<C0.01) in the seeds of ‘Fengdan’ from different sampling sites, and the ranges of their changes
were 20.5% —26.9%, 15.6% —19.6%, 42.8% —47.1% and 15.7% —19. 6%, respectively, which were
higher in Nanjiang County of Bazhong City (26%, 18. 3%, 47. 1% and 18. 3%). (3) The 1000-grain
weight of ‘Fengdan’seeds was significantly correlated with the content of a-linolenic acid and linoleic acid
(r = 0.760 and —0. 701), and the contents of linoleic acid and oleic acid were significantly correlated with
the contents of protein (+ =—0. 686 and 0. 665), while a-linolenic acid was negatively correlated with lin-
oleic acid (r =—0.904), and palmitic acid was negatively correlated with stearic acid (r =—0.792). (4)
The contribution of site conditions to the phenotypic characters and nutrient components of ‘Fengdan’
seeds were as follows: available potassium > organic matter > altitude > available nitrogen > available
phosphorus > pH, the contribution rates of climatic conditions are annual sunshine > average tempera-
ture of January > average temperature of July > annual rainfall > annual average temperature, among
which altitude has a greater effect on seed phenotypic characters, and available potassium has a greater
effect on seed shape index and oleic acid. The effects of organic matter and alkali-hydrolyzable nitrogen on
protein and oil contents were significant, and there were positive correlations between altitude, available
potassium, available phosphorus, alkali-hydrolyzable nitrogen and temperature with seed phenotypic
traits, oil, a-linolenic acid, protein and palmitic acid contents, negative correlation with stearic acid and
linoleic acid contents. The study found that there were significant differences in the phenotypic characters
and the contents of main nutrient components of ‘Fengdan’ seeds introduced from different regions in Si-
chuan basin, ecological factors such as weather, soil nutrients and altitude have important effects on seed quality of
‘Fengdan’. We suggest to plant ‘Fengdan’ at areas with higher altitude and higher temperature, and rich in soil
nutrients (organic matter, available potassium, available phosphorus, and alkaline-hydrolyzed nitrogen).

Key words: Sichuan basin; Paeonia suffruticosa Andr‘Fengdan’; phenotypic characteristics; nutritional

components; ecological factors
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Table 1 The climate and soil conditions of the sampling sites
RHE L g1k o pir 7 g EH R 1 A% 7 H ¥ T
Samplmg Altitude Latitude/N Longitude/E Annual average Average temperature Average temperature Annual precipitation
site /m temperature/°C of January/C of July/C /mm
1 1080 32°C13'24" 106°C54'14" 16.1 6.0 28.0 1491.0
2 420 31°C41'31" 106°C32'26" 16.3 6.1 27.3 1358.6
3 410 31°C4'10" 105°C59'56" 17.2 6.3 27.5 970.0
4 520 31°C27'22" 105°C3'24" 16.7 5.4 26. 2 902. 4
5 510 31°C29'10" 104°C48'1" 16.5 5.2 26.0 990.0
6 600 30°C37'32" 103°C25'11" 16. 1 5.5 26. 1 1095.5
7 542 30°C40'41" 103°C43'52" 15.9 5.4 25 1012.4
8 1090 29°C16'52" 103°C26'24" 16. 6 6.5 25.3 887.7
9 521 28°C54'12" 103°C54'34" 17.3 6.9 26. 2 1332.0
10 480 31°C7'6" 107°C13'33" 18.6 6.1 27.2 1086.2
11 660 31°C28'57" 107°C33'29" 16.8 5.6 27.6 1230.0
12 390 30°C49'14" 105°C 38'49" 17.0 6.5 27.2 929.5
REE A4 IR H 1 BU HOY A1k Al R
Sam_pling Annual :gunsh‘mc pH Organic matter Available potaﬁssium Available pl1os£)horus ¢ niti,oge)nym €
site duration/h /(g+ kg D /(mg kg D) /(mg+ kg ") J(mg - kg D)
1 1138.2 6.32 27.53 142. 26 7.14 111. 70
2 1089.0 6. 14 13.77 42.16 4.93 74. 65
3 1445.0 5.93 15. 05 59. 42 6.25 87.00
4 1043.6 6.38 14. 30 41. 67 10. 24 81.10
5 1298.0 6.75 12.21 113. 66 8.31 65.52
6 1076.5 6.90 12. 30 87.03 6.72 85. 39
7 1161.5 5.19 11.09 95. 91 4,47 63.91
8 1049.3 5.39 12.08 34,77 9. 34 77. 34
9 968. 0 5.50 6.23 19.97 5. 40 47.26
10 1146.5 5.24 23.13 131. 41 11.46 134. 26
11 1488.0 4,85 23.57 163. 96 8.55 97. 21
12 1471.7 5.97 11.93 75. 20 6.39 70. 89

TE 1 DRV E 2 Eh A R X 5 3. e i P S 54 ?%FHTEH‘/“% 5. AR PHTWEAL DX 5 6. AUAR T R B B 5 7. BUAR T S M T 5 8. SRl

Uil B 59, AR kI &5 10.

Note:

BN AT IR X 11, Gk T E N 512, 3%

BTHERE, TR
1. Nanjiang, Bazhong; 2. Enyang, Bazhong; 3. Xichong, Nanchong; 4. Zitong, Mianyang; 5. Youxian, Mianyang; 6. Dayi, Chengdu; 7

Chongzhou, Chengdu; 8. Ebian, Leshan; 9. Muchuan, Leshan; 10. Dachuan, Dazhou; 11. Xuanhan, Dazhou; 12. Pengxi, Suining. The same as below
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Table 2 Phenotypic characters of seeds from 12 ‘Fengdan’ seed sampling sites
FFEH MR Ytz R 35 % T kL

Sampling site

Transverse diameter/mm Longitudinal diameter/mm Seed shape index Thousand-grain weight/g

1 9.91%1.03a 10. 86=1. 38a 1.1020. 18 393.154:33. 52

2 8.060.73b 9.7620. 81ab 1.2140. 14 311.234-29. 81

3 8.88+0. 84ab 10.014+1. 00a 1.3240.13 355.87+23. 54

4 7.99-40.67b 9.1420. 78ab 1.1540. 14 327.894:22.18

5 10. 4821, 23a 8.6920. 77ab 0.8440.11 371. 61427, 33

6 9.7240. 76a 7.7541.00b 0.8040.11 324.02418.19

7 10.0140. 94 8.47+0.97 0.84+0.10 383.46+19.93

8 10. 6320, 81a 8.7020. 80ab 0.8220. 09 381.574:25.59

9 8. 460, 64ab 9.84+0.91ab 1.1740.11 352.264-30. 19

10 7.9840. 86b 9.4740. 87ab 1.20+0. 16 333.82421.08

11 8.3220. 89ab 10. 0620, 72a 1.2240.16 334.17418. 55

12 8.1240. 85ab 9.43%0.92ab 1.0640. 16 317.094:25. 01
SEH{H Mean 9.05 9.35 1.06 348. 85
BRZRBCV/% 11.39 9.06 17. 50 8.08

F {8 29,774 11.834 " 25.872" 7.457"

TE ¢ [ §1 A ) 5% B 3 78 A 7] 51 Bl 0] 22 53¢ 3t 3 (P <<0. 05) . R[]

Note: Different letters in the same column mean significant difference at 0. 05 level (P<C0.05). The same as below

@& Oil content

B3 % H it Protein B a - FkEZ a -linolenic acid B LR Linoleic acid

30r . a OFF AL Palmitic acid W i JI52 Stearic acid
ab ab b ab a Oith & Oleic acid
2 25t L ab pe be 100
2 c ™ =
2 a 1 ]
5 ab
S 20f ab b 80
O L ab abd |, c
S b I TG el e D TEPTEedt | (] -
{HI L M : t ] 4 1] °\° = [
) EEEERRE  i-or
X =
N g §
1 2 3 4 5 6 7 8 9 10 11 12 g 40
K BEHL Sampling sites o
AE/NE F R FRRAEHL R ZE 0. 05 KA E R FE 2R (P<<0.05) 20
Bl 1 12 A5 R HL RGP R 7 S R M E AR S
The different normal letters indicate the significant difference 0 L L . . L L L L L L ]
among sampling sites at 0. 05 level (P<C0. 05) 23 471"@[‘;1@ gam:lingssitesg 101112
Fig. 1 Oil content and protein content of seeds from 12
Bl 2 A[ASRAE D RGP i rf 32 B0 7 R 43 % o

‘Fengdan’ sampling sites

Fig. 2 Main fatty acid contents of ‘Fengdan’ seeds

B LA o JRR R 3 R R T LAl Ay, s v T
FERIOASE P S R R o W RRPR & e — E R E b
WA E T RPFREa Al B L e A TR SR R i
PR FF R KRR H AR E LR (P <
0.05), AT 42. 8% ~47. 1% 2], IF L E T
R VT E 2 BE AT WA X RUPE o 0 JRR R o o 8 v (>
46 26, T LA R 78 11 7 78 B 38 T aE 1 X AR (<
A3%6) s AN TR SR A JRUFE 7 K i1 v S 3 R % st AE A

from different sampling sites

BEXEF(P<0.05), kT 15. 7% ~19.6 %2
[ 5 A [F) SR AR b < XU 7 K 7o v A el TR 468 O 2 i TR
GEESHYAEE(P>0.05),3 Flsim & &K
W H5.23% ~5.76%,1.66%~2.03%,19.8% ~
21.6 %, B LLAR FH T WAL X B 43 3Gk 2] 5. 76 %4 .
2.03% M1 21. 3%,
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80. 6126 . it I HE PP 45 R AT A5 L RE AL A M i B 2 4178
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* and ** mean significant correlation between variables at
0.05 and 0. 01 level. GW. 1 000-grain weight; P. Oil content;

pro. Protein content; C18 : 3n3. a-Linolenic acid;

C18 * 2n6¢. Linoleic acid; C16 : 0. Palmitic acid;
C18 : 0. Stearic acid; C18 : 1n9c. Oleic acid
Fig. 3 Correlation coefficients among indexes

of ‘Fengdan’ seeds
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Table 3 Analysis of seed traits and geographical

and climatic factors based on RDA

iS5 Al 1 L 4 3 Al 4
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300 330 360 390 300 330 360 390 420 15 16 17 18 19 20
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Fig. 4 Regression analysis of significant correlation factors of ‘Fengdan’

seeds
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