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Research on fruit quality of Changlin series of Camellia oleifera in northern production area

YANG Yu-chen'?, SHU Chang—qing"", YAO Xiao—hua®, LIU Lin—xiu®*, YANG Bing—bing’
(1. Huazhong Agricultural University, College of Horticulture and Forestry Sciences, Wuhan 430070, China; 2. Insti-

tute of Subtropical Forestry, Chinese Academy of Forestry Sciences, Hangzhou 311400, China)
Abstract: Camellia oleifera is the largest edible oil tree species in China. In order to select C. oleifera varieties
for popularization and application in northern producing areas, 8 Changlin series (Changlin 3, 4, 18, 23, 27, 40, 53,
and 55) from Henan Province (as in Guangshan County, and Xin County) and Anhui Province (as Jinzhai County)
were used as materials. Fruit traits were determined and varieties with better comprehensive quality were screened
by principal component analysis. Results showed that: different sites had significantly effects on fruit diameter and
seed yield of fresh fruits, and had very significantly effects on fresh fruit weight, fruit height and fresh seed weight.
However, different sites had no significant effect on contents of fatty acid in camellia oil. There were significant dif-
ferences in fresh fruit weight, fruit height, fruit diameter, fresh seed weight, fresh fruit seed yield rate, dry kernel oil
content among varieties. There was no significant difference in the contents of fatty acids in camellia oil among dif-
ferent varieties, and the average content of unsaturated fatty acids in Changlin 53 was the largest. Only from the per-
spective of unsaturated fatty acids, Changlin 53 in Jinzhai County showed better performance. According to the prin-
cipal component analysis, only considering the first principal component, Changlin 55 has the highest evaluation
value (0.935). The ranking of the experimental sites was as follows: Jinzhai County (1.103) > Guangshan County
(0.032) > Xin County (—1.153). The comprehensive evaluation showed that Changlin 53, Changlin 4, Changlin 18

and Changlin 55 had better fruit traits than the other 4 varieties in the northern C. oleifera production area, and
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could be used as the superior varieties for priority popularization and application in this area.

Key words: Camellia oleifera varieties; Changlin series; northern producing areas; fruit traits; comprehen-

sive evaluation
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Table 1 Location and climatic factors of experimental sites

\ " " g AR SRR I AR H IR E ARRJCREIY)
156 £33 4 (3273 .
Annual average  Annual precipita-  Annual sun-  Annual frost
Experiment site Longitude Latitude Altitude /m .
temperature / C tion/mm shine/h free days/d
Jeil . o
114°55'10.01"E 32°0'36.15"N 100.00 15.4 1027.6 1990 226
Guangshan
B . ,
Xi 114°51'00.00"E 31738'00.00"N 350.00 15.1 1117.8 1742 225
in
1157°47'44.33"E 31°28'0.91"N 219.77 155 1300.0 1500 215

Jinzhai
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100% ;

TR R (% ) =Bt FF 5T 10 (o) /B KT B i (g) X
100% ;

F AR (%) =t 1%
(2)x100% .
1.3.2 FA=AmFaw 905 BORE TR
i, DA Sk B G ) A R AR U R R
I #1AE HiUEE (Soxhlet Warm ) BT H 25 3 5 10 3% Fir BiURE
fn A B, AR E S A AR s, L LA
KR TR,

AR (%) =1k
{= iR (g)x100%;
1.3.3 Zbghiassene FMHASHEOE
% (gas chromatography) I %2 2% ¥l 19 JIg 7 R 4 40 %
o SN R T B R AR AT 0 R AT P
Ak, SR I 2R F H AR 1 HE GC-2014 RIS A (o 3540
SENR IR LH 3 E ™,
1.3.4 H¥EHrb b K Excel X £ T8 b
B HE AT Ge 31, R SPSS 20. 0 1 % B kAT
53T o

2 HBREHM

2.1 RIEHh AN ST i 2SR LR B0 R0

T2 6% b R T SR S R e 1 T 22 4 B A
F2HR . R A, 0 o R | R R
=N il iﬁﬁﬁ;un$&ﬂ%‘(]3<0 01) , X i SR

=N

H

(g) /it 5 J5t

wm-RE ) (g)/ 1

12 S AR 3 (P<0. 05) , X HARFEAR 1Y
IR EA B3 (P>0.05) ; fh A T ok R A
3 (P>0.05) , X A3 48 br 09 52 ma 4 4% 8 3 (P
<0.01),
2.2 RIFHERIEFRMINLEG 2 E S EILR S

X AN [ 60 i ) 32 2SR SRR 19 25 5 0647 LSD
ZEE . REIME, (1) 4% SRR GEFf
it fER R T AR E R B B
N, HZERBE; Q&R TR TR
BE R, G I BT R E N 3 B AR
i f/N, B3 MR 22 R 8 % . BT EER R
R SR R R DL T AR = AN
M2 fE] 2 5 R 2 LA b 4N FE bR i R S R
FEARTEE T AR S i ] VR ] S
TEMFEAR , 125 FIWT AR R B M AT 1 4 28 BRI
AR R 3 U B bR 7= XA AR ZR 81 T AT SR S i T T
RETERS K L , IR B 1 P b R BT A R
2.3 RILEFHERIEFHEFESELLRSH

Xof 32 AL SR Y B E) 25 5 E 4T LSD 2 E
Fed (R 4) o Hr 2 .

(1) EER L KAk 4 S ik, H 5 KMk S3 54
(1) it i 22 55 2 5 R 55 55 B IR T LI (E /N5 (2)
K3 Sk R ER K, A5 K45 5352
SN KR S5 SR BT R A N 5 (3) Kbk 3
SRR RR I K, KR 55 S EER AR IE
/N, B EERI N E L (4) KM S35 T AR
BB I, K45 T OB BB AL, S Rh ) 22 5
AN (5 EMS3 ST R A, K35

®2 RIMKIERNFTESTER

Table 2 Results of variance

analysis on fruit chairs

R i L hk SRR fif JRAR fif FE 0T Bk
T Fresh fruit mass Longitudinal daimeter of fresh fruit ~ Transverse diameter of fresh fruit Fresh seed mass
Source of variation -
F P F P F P F P
4.754 0.009 9.13 0.000 3.058 0.048" 6.496 0.002
Sample site
=]
rn if
20.62 0.000 18.747 0.000 59.627 0 27.507 0.000
Variety
A SR ESL R TR TR FAoarmE
T Seed ratio in fresh fruit Dry seed yield Kernel rate in dried seed Oil rate in dry kernel
Source of variation
F P F P F P F P
i .
3.375 0.035 0.45 0.64 0.45 0.640 0.581 0.563
Sample site
i A
55.442 0.000™ 0.709 0.664 10.182 0.000™ 7.138 0.000™
Variety

T e S R 0.05 #10.01 K9 31, R IR

Note: * and ** mean significant differences at 0.05 and 0.01 levels, respectively

. Same as below
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Table 3 LSD comparison of main fruit characters among 3 experiment sites
X SEERF ik HEEAR R Tk TR TR
KA 5 SR A - o S o o
Fresh seed Seed ratio in fresh Dry seed yield Kernel rate in dried Oil rate in dry
Sample site Fresh fruit mass /g
Mass /g frui /% 1% seed /% kernel /%
IR
18.05+6.43ab 7.69+3.23b 41.97+7.33ab 91.94+0.60ab 61.52+7.11a 45.86+3.59a
Guangshan
B
i 17.23+4.98b 7.2+2.81b 40.89+6.83b 90.38+4.48b 62.77+7.03a 44.98+4.68a
in
e 220
19.25+7.12a 8.46+3.89a 42.85+7.33a 92.4+0.26a 63.6+5.22a 46.44+3.90a
Jinzhai
TE R EE S g VB bR 2% s [F] —PRRAE b T A RIR N 5B 53878 7E 0.01 F10.05 7KK 1 28 57 W 355 R IW)

Note: Data is mean+SD. For the same characteristics, different capital letters or lowercases leters mean significant differences at 0.01 and 0.05 levels re-

spectively; Same as below
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Table 4 LSD comparison results on main fruit characters of 8 varieties
. . B BRI Tl T i
Variaty Fresh fruit mass /g Fresh seed Seed ratio in fresh Dry seed ratio Kernel rate in dried Oil rate in dry
Mass /g fruit /% 1% seed /% kernel /%

3 17.78+4.35b 9.16+2.89a 50.84+0.06a 91.24+1.80a 53.1+4.90¢ 43.34+4.04bc

4 21.36+6.68a 8.8+0.36a 41.27+0.06bc 90.01+6.11a 59.24+5.70b 46.03+2.34b

18 16.86+6.47h 6.61+£3.17b 38.36+0.06de 92.53+0.47a 66.57+3.39a 49.63+2.57a

23 17.72+3.22b 7.24+0.89b 40.38+0.05bed 92.08+0.47a 64.92+3.99a 45.49+2.60b

27 17.7£3.71b 7.11£1.70b 39.92+0.05¢d 91.41+2.11a 66.47+4.90a 42.1+0.83¢

40 14.18+8.17¢ 5.4+4.40c 37.8+0.07e 91.26+2.42a 63.53+4.46ab 44.49+3.78b

53 20.51+3.50a 9.0+1.51a 42.29+0.05b 92.78+0.36a 68.29+2.06a 50.51+£2.90a

55 13.13+6.09¢ 4.63+1.50¢ 35.04+0.05f 92.34+0.24a 66.71+3.07a 45.46+1.82b

x5 ZASEIRGEHEIASERA S LSD S i 46 5R
Table 5 LSD analysis results of fatty acid composition in 3 different experimental sites /%

i THIR IR EFRAR AN AR PRI )RR IE—11- AR R
Experiment site Oleic acid  Linoleic acid Linolenic acid Unsaturated fatty acids ~ Palmitic acid ~ Stearic acid ~ Cis—11-eicosenoic acid
1l Guangshan ~ 79.47+1.53a  8.91+1.32a  0.37+0.05a 89.26+0.34a 8.58+0.40a 2.16+0.33a 0.51+0.04a

Hr Xin 77.64+2.70a 10.32+2.51a  0.39+0.09a 88.86+0.40a 8.56+0.30a 2.16+0.50a 0.51+0.05a

4 %€ Jinzhai 78.86x1.31a 9.55x1.17a  0.39+0.05a 89.31+0.55a 8.61+0.41a 2.06£0.51a 0.51+0.06a
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0. 44% ~ 0. 58% , 6 1L B 1 K AR 40 5 15 1 AR
HE RSN ARR TR % i 12<0. 10%.

J7 2253 AT 2 W, AN ) X 56 X A [R) o A 45 i
MR 25 20 73 B2 M YR i 25 (P>0. 05) .

AN ARG 07 R v IR L el B e,
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W2, il B 4 28 5 505 B0 SRR IR & 12 A
7], 3318 0. 39% , 1L BB AR A 0. 37% 5 i-11-—-F
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(1)K 535 A AN 10 00 5 TR 5 o e v, PR
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%5 (5) WAL FIS I R & ok B , KAk 3 S A A iR
BB, KA 53 S E /D, R ) 22 R B3
Xif B SR 7 i, Kk 23 51l S R A (8 e K, Kk
53R SRRk, H o FHERnFE, BENE
BE =/
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Table 6 LSD analysis on conten of fatty acid composition among varieties /%

i iR IR BRI JF—11- "l IR A FINTR Fr it RG] T i
Varieties Oleic acid Linoleic acid Linolenic acid ~ Cis—11-eicosenoic acid  Unsaturated fatty acids ~ Palmitic acid Stearic acid
3 76.6+3.40b 11.39+£2.92a 0.46+0.11a 0.53+0.07ab 88.98+0.41hc 8.89+0.28a 1.96+0.43bc
4 79.5+0.46ab 8.95+0.52ab 0.41+0.04ab 0.51+0.04abc 89.36+0.11ab 8.68+0.17a 1.98+0.36hc
18 78.5+1.84ab 9.74b+1.93a 0.37+0.03ab 0.51+0.05abe 89.12+0.06hc 8.68+0.18a 2.2+0.33abc
23 78.7+1.84ab 9.1+1.27ab 0.31+0.03b 0.48+0.04bc 88.59+0.59¢ 8.68+0.62a 2.7+0.02a
27 78.5+1.83ab 9.66x1.85ah 0.36+0.06ab 0.55+0.04a 89.07+0.44hc 8.74+0.35a 2.19+0.42ab
40 79.47+0.84ab 8.64+0.71ab 0.38+0.01ab 0.46+0.02¢ 88.95+0.16hc 8.57+0.58a 2.49+0.39ab
53 78.57+3.27ab 10.24+2.81ab 0.41+0.08ab 0.54+0.04ab 89.76+0.56a 8.51+0.57a 1.69+0.39¢
55 80.5+0.71a 7.81+0.22b 0.32+0.03b 0.49+0.02abce 89.11+0.49hc 8.64+0.36a 2.32+0.23ab
7 EIANERSHFEERTEHE
Table 7 Eigenvalues and contribution rates of the 4 principal components
F sy LEROR(EH DTk ESawities
Principal component Eigenvalue Contribution rate /% Cumulative contribution rate /%
1 3.499 34.994 34.994
2 2.328 23.277 58.271
3 1.808 18.082 76.353
4 1.008 10.084 86.438
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Table 8 Feature vectors of 4 principal components
WIS FIr 1 FGr2 TG 3 T4
Evaluated indexes Principal component 1 Principal component 2 Principal component 3 Principal component 4
2R BT
0.575 0.655 0.253 -0.219
Fresh fruit mass
BefFF 5T
0.672 0.689 0.077 -0.202
Fresh seed mass
0.599 0.443 -0.352 0.664
Seed ratio in fresh frui
Flek
0.227 -0.308 0.789 -0.212
Seed ratio in fresh frui
Filidok
0.446 -0.573 0.357 0.166
Dry seed yield
FA il
0.376 0.065 0.792 0.235
Kernel rate in dried seed
AR 7 i
0.622 0.347 -0.079 -0.02
Unsaturated fatty acids
THIFR
0.808 -0.411 -0.325 0.174
Oleic acid
AR
-0.735 0.526 0.342 -0.055
Linoleic acid
-0.62 0.485 0.096 0.527
Linolenic acid
R ST HMFRMHERSGETFMER
Table 9 Principal component comprehensive evaluation results of 8 C. oleifera varieties
fn Al ; HE44 He44 HE# HE# T HE44
Variety : Ranking ’ Ranking Ranking ¢ Ranking Ranking
3 -1.846 8 3.593 1 -0.761 6 -1.029 7 -0.050 6
4 0.896 2 1.813 3 -1.266 8 0.694 3 0.576 2
18 -0.022 6 -0.633 5 1.651 1 0.288 5 0.172 3
23 0.110 4 -1.015 6 0.213 4 -1.780 8 -0.337 7
27 -0.004 5 -0.471 4 0.660 3 -0.495 6 -0.041 5
40 -0.728 7 -1.845 7 -1.218 7 0.408 4 -0.864 8
53 0.659 3 2.089 2 -0.266 5 1.011 1 0.770 1
55 0.935 1 -2.421 8 0.986 2 0.902 2 0.032 4
F10 3INRWHMEFHER S LRETFNER
Table 10 Comprehensive evaluation results of main components of C. oleifera in 3 test sites
G , Hi44 HE# , HE# HE4 T HE4
Experiment site ! Ranking ? Ranking : Ranking ¢ Ranking Ranking
p/AIIEE
0.808 2 -0.508 -0.502 2 -0.422 3 0.032 2
Guangshan
e
-2.811 3 -0.310 -0.525 3 -0.021 2 -1.153 3
Xin
SRR
2.808 1 0.817 1.027 1 0.442 1 1.103 1
Jinzhai

J o H SR R R R R e R, T I O 7

T

Al ST AR, 2,2, .2, 2,5y Bt R

AR Al A R 5 e

7,=0. 575X,+0. 672X,+0. 599X, +0. 227X+

0. 446X +0. 376X,+0. 622X,+0. 808X,—0. 735X,~
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0. 62X,;

7,=0. 655X,+0. 689X,+0. 443X,-0. 308X~
0. 573X,+0. 065X+0. 347X,-0. 411X,+0. 526X+
0. 485X,

7,=0. 253X,+0. 077X,~0. 352X,+0. 789X+
0. 357X+0. 792X,~0. 079X,-0. 325X+0. 342X+
0. 096X,

7,=—0. 219X,-0. 202X,+0. 664X,-0. 212X+
0. 166X,+0. 235X,—0. 02X, +0. 174X,-0. 055X+
0. 527X,0

Pha, . a,.a; a, MERBCECS IR RS 1 3 a5 5
2 EAT BB 3 EAST BB 4 ERS R 2Z TRk R,
LA TEN B T=a,Z +a,2,+a,Z+a,Z,. T1H WL
BT E 15 & A LR B A5 E (R 9) , F 4745
G

9T, & SRR TEHERFE IR . KAk 535
(0.770) > K 45 (0.576) > K 18 5 (0. 172) >
KM 555(0.032) > Kk 275 (0. 041) > KM 3 5
(-0.050) > K #k 23 5 (-0.337) > Ktk 40 5 (-
0. 864) ; A It 3 A~ 56 Hb 8 4 TC 1k & W Rl D 25 5 1T
W] LIS 4518, Kbk 53 5  Ktk4 5 KAk 18 5 F0
KAMS5 R AR, Hh KA 53528501
Pl i e i 5 e HTTPAN — 30, KR5S S 05— F AL
53 2,(0. 935)HEAA 5 —
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