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Correlation between Seed Quality and Meteorological Factors of

Oil Tree Peony Fengdan at Different Altitudes

DING Xining' ,SHI Tian', YANG Linfei’, YANG Hui', WANG Kaixuan' ,GUO Xiangfeng' ,SHI Guoan'
(1. Luoyang Key Laboratory of Peony Biology/Key Laboratory of Peony Germplasm Development and
Intensive Processing in Henan Province ,Henan University of Science and Technology,
Luoyang 471023, China; 2. Meteorological Bureau of Luoyang, Luoyang 471023, China;
3. Luoyang Center of Agri-product Safety Dectection, Luoyang 471023, China)

Abstract: In order to clarify the correlation between the seed yield and quality characters of oil tree
peony Fengdan and the meteorological factors at different altitudes,the multi-point cultivation experiments
at altitude ranging from 100 m to 1 010 m in Luoyang region was carried out with the tree peony Fengdan
as the test material. The results showed that there were significant positive correlations between altitude
and the filling stage and the content of crude fat in seed kernel,a significant negative correlation between
altitude and protein content of seed kernel,and a significant negative correlation between protein content
and crude fat content of seed kernel. Also,there was a significant positive correlation between the altitude
and the relative contents of palmitic acid and saturated fatty acid in seed kernel of Fengdan, but there
were no significant correlations between the contents of linolenic acid and polyunsaturated fatty acid and
meteorological factors. The results revealed that the crude fat content of kernel was the most important

seed quality trait of oil tree peony Fengdan affected by altitude. Planting oil tree peony Fengdan in hilly

5 B #1:2019 - 05 - 30
EeTR EHZXARP =S IH (31372098 ) 5 1 B & A & B2 £ 4 00 A (162300410075 ) 5 1 5 45 Bh £ B0 5 & 8 0 A
(142102110124) ;7 m & K2 R BHE ST B (2201622) 53 FH AL 5 565 H (1401074A)
YEZ B AT T ERAT (1992 =) 35 i g 3 BN 7R B A L W 58 28, P52 07 1) PHE D2 0 E - mail 1971928408 @ qq. com
BEIER L E % (1963 - ) 5 g I, B, 1 4, E2NSEAL P2 W2 5 40 3 BT AT 5%
E — mail ; gashil963@ 163. com



%11

T BATH R R B i R AR R A T b AR B T AR K AT 121

and mountainous areas at middle and high altitudes is beneficial to increasement of the 100-seed weight,

the kernel rate and the crude fat content of kernels.

Key words: Tree peony; Fengdan; Altitude; Seed quality; Meteorological factors; Luoyang region

# P} (Paeonia suffruticosa ) S35 2} ( Paeoniace-
ae ) N 24 )& ( Paeonia ) F ¥ , 2y v [ Rp A7 R A 44 52
MPFRE, ZA T ZE"HRE, HAHERED
2247 2 000 Z2AE B RS Iy s, 22 I 7 WL R L2 R &5
BRI 3 AR R BE | 0 AT AR R X AL PR i
it BT TR AR, A RO 4 3 1 il P AR 7l 1 2%
AT R I PR R R R R
B AL AR B A PF AL, 28 1 [ 5N R R A it kL
VEW) K e dmg , BAT 3 5 e B DR T AR ) SO S
S LR R vk RO i & SR e RS AR
JBT il e N RO T RE I AR 04 T SR R Y e
SCo HEAK A AP R SR R B R Rl
B NG S RAEAT T s s A eE s BT
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Ly DX I 2% 5 A e, P ) 45 B W) — i K HH 2015 4F
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1.2 IEMESSKRYEAUE

FH GPS i 1 2% 56 FE A5 H B A B M K R
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2011—2015 45 #4914 .
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(231 d) , 5o F1 A (197 d) |, JG 76 0 Bl AF 32 3 1Y)
SE TG0 5 AR IEAR - SR A L BRI R
FHE R R AL X H BRI B 1< (2 151.3 h) B A
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Tab.1 The geographical and environmental conditions of oil tree peony test sites at different
altitudes in Luoyang regions
. gL ‘ EHR/C AR e/ H g 15 i)%' 5 HE
4y Latitude ‘/E«?ﬁ/m Mean s/ Frostfree Hffﬁl/h 5’@@ oH J%E':JE‘/(’,]’H B3] %ﬁ:
No. ar-1d Altitude annual Yl:lm period Sunshine Soil ‘Sml Landform II‘I‘lgETtI-Ol’]
longitude temperature  Rainfall hours type thickness type condition

1 N34°42" E112°39’ 100 16.1 432.3 218 2045.1 i+ 8.21 > 150 S J5L A

2 N34°38' [E112°39' 120 15.1 453.6 218 2045.1 i+ 8.77 > 150 I A

3 N34°45' E112°39’ 130 16.1 432.3 218 2045.1 i+ 8.55 > 150 S JE A

4 N34°36' \E112°38’ 160 15.1 527.8 218 2045.1 #+ 8.39 > 150 A JE el

5 N34°46' E112°35’ 200 15.1 596.5 229 2 151.3 #+ 8.22 > 150 b Jc

6 N34°44" E112°31' 200 14.2 736.8 229 2 151.3 #+ 8.43 > 150 g H

7 N34°38’ E112°23’ 210 15.7 489.5 229 2151.3 ai+ 8.28 > 100 Fr b2 J
8 N34°38' \[E112°23’ 210 15.7 501.5 229 2 151.3 %+ 8.29 >80 B el

9 N34°49" E112°10' 390 14.8 483.0 223 2104.6 A%+ 8.16 >120 X 7

10 N33°59' E111°50’ 490 14.4 545.1 231 2139.1 %+ 7.95 > 120 il X G

11 N33°47' [E112°6’ 670 14.6 614.3 231 2139.1 %+ 7.74 > 100 ol X J

12 N34°22" E111°22’ 700 15.4 647.7 221 2 005.5 t 7.98 >120 il X Jo

13 N34°2" E110°25' 1010 10.8 606.3 197 2128.4 F 4+ 7.21 >120 E X T

2.2 AREBREMEAEAFRERES

H1 3% 2 AT, 9 AR B X RO RFRL A R o
PN SV SHER A0SR 4 S D AN R SN
PiARUIE D5 35 B R AR B I AR B T T
IFE L, S B DR FE A RSP 2R A R 0 e,
110 d, @i A b kR, O 121 do 784 #E LA 1F
F10 R TR A T 1, 2R DRSS ) A B R L L o A
FFRE 2 EdR K, 2 3 O 27.55 ¢ A1 681. 1 ¢/L, i g

PHE R A JE LIS DX PR R 2 T fie /N (648. 4 ¢/L) o
TETCHEBR SRR, v e 6 SRR 3 79 2 0 A A 1R
FORLT R K, O 30,30 g, FERTIRZ O 29.27 g, I
TR AR R PSR R 1R B /0N, 19,39 g5
PR R4 PHAF R H AR K, 0 690.6 g/ L, AT iR /)y,
5724 g/ Lo A1 0G ), HEPHRFRLAR T B
i A TR A T i T AR, WA e, 18.32%
IR e, O 13.14% 5 i AR R ], 4 PR R

F2 B XARE KK A b AP R R
Tab.2 The grain characters of oil tree peony in different altitude test sites in Luoyang regions
1 4 5 A /d FRA®/ (g/1) KL i/ g =%/ % HLIR W7 & /% BB S R/ %
No. Filling stage Seed test weight 100-seed weight Kernel rate Crude fat content Protein content
1 111 681.1 27.55 67.99 33.62 16.19
2 111 - 25.64 64.60 34.65 16. 64
3 110 - 26.23 66.96 33.25 18.02
4 112 649.4 27.38 69.79 32.86 18.32
5 110 - 20.91 65.83 34.43 17.69
6 111 659.8 26.53 68.53 34.05 17.66
7 112 679.0 19.39 64.31 35.61 17.06
8 111 648.4 27.31 69.67 34.64 17.21
9 115 690. 6 21.49 67.86 36. 14 17.36
10 115 621.9 25.13 65.89 38.19 13.14
11 116 572.4 29.27 67.55 36.91 15.60
12 120 656.0 30.30 69.68 36.79 14.54
13 121 654. 1 29.11 67.90 36.09 15.96
R 113 651.3 25.87 67.43 35.04 16.57
Average
R 5 F B
Coefficient 3.25 5.22 13.01 2.72 4.53 8.92
of variation
TE: - HEHREE
Note:“ - ” is missing data.
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PR o R TR M 1R o R o A 00 U 7 R R 5
S, AR AR B B AR X & i At 91% o AN [R] 6
Moz [, A IR TSIV Jih 15 AR TR 1) 722 S 2R B R, K
KN 6.27% \5.69% I 5. 35% ; MV JbR TR 1 A 1R 114
A5 RN, 2. 66% 1A [R5 R M 2 (]
BN YR RN T R A4 AL S AR B R, N 5. 35% , 2 A
LRI W5 R A S S AR RO A, 9 2. 10% o SRR
B, S PH A v 5 o ) IV JRR TR R 22 A A RIS s
R 52 ¥ 45 v JBE 45 PR D] ) 2 0 2 AT BR A o
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Tab.3 Fatty acid composition and relative content in seed kernels of oil tree peony planted at

different altitudes in Luoyang regions %
. s N ++t +-Ehk SN S " et —
e ERA ] %@ e e MR WM Wb WRRRE o A SRR ZAMA
Y5 Myristic Palmitic K . v . . Stearic Oleic Linoleic  Linolenic . . HeWime  NeWifR  IRWR
K X Palmitoleic ~ Margaric Heptadecenoic K K . R Eicosenoic .
No. acid acid . " K acid acid acid acid X SFA MUFA PUFA
acid acid acid acid
1 0.05 5.57 0.11 0.10 0.08 1.74 22.53 22.92 44.56 0.12 7.58 22.72  67.48
2 0.06 5.63 0.13 0.09 0.07 1.99 24.11 22.96 44.59 0.13 7.90 24.31 67.55
3 0.06 5.69 0.09 0.09 0.07 1.89 23.45  24.69 43.62 0.12 7.85 23.61 68.31
4 0.05 5.42 0.08 0.10 0.08 1.70 20.97  24.35 46.91 0.12 7.39 21.13 71.26
5 0.05 5.64 0.11 0.09 0.08 1.81 23.80 24.98 43.11 0.12 7.71 23.99  68.09
6 0.05 5.68 0.10 0.09 0.07 1.84 22.88  24.81 44.15 0.12 7.78 23.05 68.96
7 ND 5.44 0.10 0.09 ND 1.82 24.65  23.96 43.72 ND 7.35 24.75 67.68
8 ND 5.40 0.09 0.10 ND 1.63 20.85  27.87 43.84 ND 7.13 20.94  71.71
9 0.06 5.69 0.10 0.09 0.07 1.83 24.13  22.89 44.81 0.12 7.79 24.30  67.70
10 0.05 5.77 0.14 0.11 0.09 1.91 23.18  26.37 42.05 0.12 7.96 23.41 68.42
11 0.05 5.93 0.11 0.12 0.09 2.05 23.48  24.30 43.50 0.13 8.28 23.68 67.80
12 0.05 5.73 0.09 0.12 0.09 1.86 21.33 25.01 45.42 0.12 7.88 21.51 70.43
13 0.05 5.70 0.10 0.12 0.09 1.95 23.19  24.07 44.42 0.13 7.95 23.38 68.49
- {E
0.05 5.64 0.10 0.10 0.08 1.85 22.97 24.55 44.21 0.12 7.73 23.14  68.76

Average
A
5/ %

. 6 2.66 15.99 12.46 11.18 6.27 5.35 5.69 2.66 3.81 3.95 5.35 2.10
Coefficient

of variation

EIN I N i i3

Note :ND indicates that the component has not been detected.

2.4 HAHAEKRKFEERTFSEREROBEXE
ki
2,41 AKFXERTFEBFERKRAGMEE HE

4 TR i P R A R0 DX T 5 A A R R
PEARAT 35 A AR DGR o a0 Ao il 98 4 o FE 45 4F 4
SR GO OC T ) R A R I A OG5 AR 8
il 5 JC AR ) 2 S TR O, SR o A O
I TR M T A v B 5 T S0 R A PR AR U
TR I IR O AR OC R B i) 0. 957 AN
0. 675 5 44 i BE 5 FFRL R 28 1 T 7 B 2 g 3 A
K (—-0.583) s AR fp - 8 1 & SO G
AR DU S (- 0. 815) 5 AL PR AFRL 1Y 11 K7 5 i

SRR B IEAMIC(0.651) , 5 U7 BH b X 15
Bl P I 2 3K 0 b VA A 1) T A R T PR AR R R
BZ WM IE

2,42 AKFRBAFHmELEAGAMAR WME
5 JToR 3 3 6 A% i A A PR A b A T A 4 PR
PR K 5 1 7 R 201 43 1] 9 A Gk 4 B & B, g
P v T 55 P A i A A e TR R A R AR D TR A
XF B 5 1 3% IR AH ¢ (0568 F1 0. 556) 5 BR R A ¥
R T et AT X IR AN TG R U 5 06 D7 R 4 43 =2 TR A S
MO o A5 BRI R 41 43 [, B R R 5 A i e A
TRLFN I 7 TR R T B S W B 35 1 OE AH G (0. 822 Al
0.966) ; fiff Ji5 2 5 7t % AR 11 U R L B AS 1 1 g I
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R AR XF 5 B 5 3% A9 1E A 5C (0..590,0.910 1 0.
644 ) , 55 Z2 AL i s TR AR X 35 i 52 I 25 A £70RE OC
(=0.607) ;i R 55 B AN 1R IR 15 1R A AT 5 2 52
W FE IEA SR (0.998) , 5 22 A 10 11 JliS s R AR X 5 £
LA B A G (- 0..906) 5 I I R 5 2 AN A
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JIi 195 TR A X 5 e 22 TR 5 I 35 A TR A G (0. 659) 5 H
AN RIRR 15 1R 55 22 AN A RN U5 T8 R X 5 22 1) S A
BFEM A SR UL, 73 BH L X T 3 2 55
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R REE W
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Tab.4 The correlation coefficients between growth environmental factors and grain characteristics of oil tree peony

M R

HUIENT  HHA R

- N o WREW RRET WRER R il L
sk WG B Mean  Frowo A0 REOHER am am
K X Filling Seed 100-seed Kernel K
Index Altitude Rainfall annual free i . . Crude fat  Protein
. stage test weight weight rate
temperature  period content  content
TR 1
Altitude
‘k ::AJ—L
il 0.482 1
Rainfall
4 ‘i/; yE
M, ~0.756" —-0.474 1
Mean annual temperature
-

il ~0.415 0.124 0.600" 1
Frost-free period
i)
HH 0.957™  0.410  -0.654* —0.451 1
Filling stage
FRER ~0.590  -0.410  0.428  -0.011  -0.404 1
Seed test weight
ARk . 0.447 0.294 -0.256 -0.383 0.461 -0.554 1
100-seed weight
A3
% 0.208 0.323  -0.063 -0.167 0.277  -0.011 0.651* 1
Kernel rate
3 B s A EL
*ﬁ,ﬂnﬂﬁ.ag 0.675" 0.206 -0.415 0.195 0.663" -0.486 -0.099 -0.336 1
Crude fat content

P =N
EAmSR -0.583" -0.189 0.225 -0.059 -0.612" 0.431 -0.331 0.092 -0.815" 1

Protein content

T w o s 53 5] R A AR IR B 0 25 (P <0.05) R e 25 (P <0.01) KF, F 1A

Note: # and ##% show that correlation is significant at the 0.05 and 0.01 level,respectively. The same below.
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Tab.5 The correlation coefficients between growth environmental factors and oil quality of oil tree peony

JE H3H = 1 7
. AERR T e, s " BAE ZAH
o i = o U AR BEIEMR WM WORRR WRRR A o .
2N s 2 T 4 Mean Frost- . . . . . . . i Fiig Fihg
= X Palmitic Stearic Oleic Linoleic  Linolenic  JIg fIli fig e e
Index X Rainfall annual free i X K . K Jiligizd iz
Altitude K acid acid acid acid acid SFA
temperature  period MUFA PUFA
TR = B |
Altitude
A % /R
R B 0.482 1
Rainfall
A
Mean annual -0.756 " -0.474 1
temperature
P
Al ) ~0.415 0.124  0.600° 1
Frost-free period
*’iﬂdjﬁé . 0.568* 0.399 -0.331 0.027 1
Palmitic acid
T e L
Eﬂn.ﬁﬁ . 0.504 0.213  -0.414 -0.151 0.822" 1
Stearic acid
‘(H—lﬁ%i . -0.028 -0.178 -0.117 0.067 0.339 0.590" 1
Oleic acid
EB{IHM . 0.052 0.247 0.065 0.390 -0.156 -0.356 -0.527 1
Linoleic acid
R -0.052 -0.022 0.023 -0.435 -0.380 -0.321 -0.486 -0.382 1

Linolenic acid
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Tab. 5 ( Continued )

The correlation coefficients between growth environmental factors and oil quality of oil tree peony

- AEHNR S TR N " . . " LV NI Nl
o W, " U gmm WERERR WM WM WRRR EA . .
EE2aN o ¥4 T+ Mean Frost- - . . . . ) A g g
=S o . Palmitic  Stearic Oleic Linoleic  Linolenic  JI§ llj i NN NN
Index . Rainfall annual free . . . . . iz i
Altitude K acid acid acid acid acid SFA
temperature  period MUFA PUFA
p’ BT
iiﬂﬂnﬂﬁ& 0.556 " 0.335 —-0.402 -0.130  0.966™ 0.910 ™ 0.402 -0.305 -0.273 1
1 G i i
A AR 0.010 -0.156 -0.141 0.055 0.390 0.644 " 0.998 *  -0.528  -0.492 0.458 1
MUFA
& B s
iffﬂ*ﬂﬂuﬂﬁﬁa 0.008 0.221 0.081 0.024 -0.461  -0.607" -0.906"" 0.659"  0.444 -0.517 -0.912™ 1

3 #w 5w

ORIV 4y 16 R R IX Sl e 4% b, 1B 8 4
TRk B R R AR I R Hrh i R
FEAEAE SR ) A KA B B R I T AR
B M DXV v B S EOR N M X A H R SRR 25
7 BRI B R TR S A A A R AR AR AR, DT R )
MYIERKREE S EENGY SR,

T B P A bR Y T A RN
Z— MU AP R RS AR . AT R,
TEAT W W 2% 1R 5 25 05 A T R A5 1T, i T 4 P KU
7 4 TR S5 ek 24 B 25 R AR B T R I . [
I, b PP R TR R R S IR A G, B
F1RF B 00 35 B S R B R AR

b7 fif Mg 3 R P R AR P B T R R
e B B A A B . BT g &
AL Z IR R Wi as T g AT g i 4 1, i
HAZFRRE LI KA SRR E R > A
WEIE R0 R B SATRHLIE I S 2 X R 2 B
2 IE A O, B 2 Ve 4K 00 T iR A PR R R ) R B
17 5 B > Th s . X5 DARWISH ™ i 1 44 5
9 38 I I B B ) 934 A R TR S A R
B T AR R A 23R R G A 5 4R
PRI 5 25 ik B R 6 R 3k B B 3K
X 1 T 22 4F 22 5 I 0 RO AT B0

T WAF L v I 7 TR 1 2 4% 5 R e R S g
Jo T K % 40 0 R 35 P R S, R I 7 TR 4 R R R
AL MSE R ARG R WK R S P R
A7 v A b TR R A R I R A G R I M O
R RN B AR 2 TR S AR A R LA s R TR I
TR I BRI AH X 5 B A M S 4% G i R 41 4%
) A i 12 5 5 i T2 % 1 0 B U7 T A ) 5 ik 2 i) 2
e dp 2 L AH G A5 B R 55 6 RN R I R N RO AR A
JUi TR AR R B i 2 R R R 3 OE A O i S 2 AN A
B 07 R R X 75 B R I B0 OC 5 IR S SR R A AN

Jii F7 PR A XF 5 e B A S TR AR G, 5 2 N A LR
M MG O B A UM G, S T 3R
FIRF 2R 7 R 5 8 0 AR SR i S A — 2
WA R R REN o - TR & 54
JEE 5 R RIARG B 2 2 B A O, SR L H R
[F1) 13 T 22 T OG5 A AR R R IR R ik R I i PR
A FRBE IR (M OC A I o o BE 4 RS
S B, A () 4 v BT O SKF R A ] T R 3l 1R 5 T
PR JBE B ORORE OGSV Ik TR R IV PR TR 5 Y 4K g R E
M R G T2 15 0 9% 0 G W MR S o 8>
AN TR A Al (2R) 5% 95 0 2 il R R U TR 52 3 B
DA B 845 R B XUE S o dy b ml UL, PR35
PRl 68 AN [ F 0 R 3 R I 007 2 2 3 1) 52 W) J2 A (]
(¥, AT BE -5 A [V 0 1 38t £ 5 7 m0S 30 85 DA Wi
PUERIAS T AT 56, 72 3% B X3 25 00 T, SR B 7
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