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The Screening of Excellent Single Seeding Plant of Camellia vietna-
mensis T. C. Huang ex Hu

DU Yanjun, ZHOU Kaibing

School of Horticulture, Hainan University, Haikou, Hainan 570228, China

Abstract: In three Camellia vietnamensis producing areas of southwest tropical rainforest in Hainan Province, Bao-
meiling Ecological Protection Reserve (JB), Bawangling Gibbon Reserve (QS), and Jiangpai Village (XS), Baisha Li
Autonomous County, 22 high-yielding single strains were selected, for primary screening and comparison. Observe fruit
yield per unit area, oil content rate of fresh fruit, grude oil yield per unit of crown area, peroxide value, iodine value,
acid value, saponification value and the contents of palmitic acid, stearic acid, oleic acid, linoleic acid, myristic acid,
palmitoleic acid, linolenic acid, arachidic acid, eiconsenoic acid in seed oil for 3 years, after the data was treated with
the methods of ANOVA, gray association analysis, and cluster analysis, then screen out the more superior single strains.
There existed significant difference in grude oil yield per unit of crown area, oil content rate of fresh fruit and fruit yield
per unit area, among them, fruit yield per unit area might be the key indicator of high-yield screening. The physico-
chemical nature and fatty acid content of camellia seed oil both meet the requirements of “oil-tea camellia seed oil”
(GB/T 11765—2018), but there existed some significant difference in some indicators, and there existed the linear cor-
relations between some saturated and unsaturated fatty acids, then there existed the phenomena of the saturated acids
changed into unsaturated acids, indicating that the camellia seed oil has no quality problems, and the different tree had
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its specific characteristic, so the breeding target should be mainly high yield and stable yield, and iodine value, saponi-
fication value and the contents of oleic acid might be the effective indicators for selection. Known from the grey asso-
ciation analysis data, the single strains with superior integrated traits were successively JB2, JB7, QS6, JB1, QS5, XS2,
JB4, XS4, JB9 and XS5 respectively; Known from the clustering results, it is better to gather all the individual strains
into 9 categories (r=0.904), among them, the top seven single strains of comprehensive traits were clustered in 1, IX,
VI and VI respectively, indicating it was expected to screen out the characteristic diverse varieties. JB2, JB7, QS5, XS2
and XS4 belonged to the expected individual strains whose comprehensive behaviors in economic traits were excellent,
and JB2 among them was the best one and rare.
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FRTEN 40 g Db, BERFRER 50%~60%.

F1 FRIE

Tab. 1 Production region environment condition

b5 Index JB Qs XS
4ifg 19°23'N 19°11'N 19°21'N
EAYLS 109°16'E  109°12'E  109°57'E
PR /m 150.00 390.00 110.00
ERR/C 24.80 24.80 24.00
AR I /mm 1799.50 1799.50 1701.20
AE B IR0 2199.90 2199.90 2266.50
AR HINHR L /% 79.00 80.00 78.00
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10—11 A R Ryt
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Tab. 2 The yielding ability of Camellia viethamensis
B ERIE AR R IR B3 e I 1T AR

S?érl;ze AP E Oil content EhrrE
plant Fruit yie:ld.peir2 unit rat;: o.ft/t";esh Grude oil yield pe.r glit
area/(g-m °) ruit/7o of crown area/(g-m~)

JB1  1342.18+7.38™  5.13+0.23" 68.90+3.23%
JB2  1350.51+0.51° 5.50+0.43" 74.23+5.81°
JB3  1318.08+5.59° 4.16+0.12° 54.78+1.57°
JB4  1335.41+16.12"  5.00+0.20° 66.73£2.71°
JB5  1328.59+4.29%  4.26+0.21° 56.64+2.57°
JB6  1335.29+12.99"™  5.40+0.27" 72.06+3.72%
JB7  1335.96£17.50™  5.29+0.19% 70.64+3.02°
JBS  1331.45+10.80*° 4.67+0.37¢ 62.17+4.80¢
JB9 1342454531  4.98+0.50° 66.88+6.46°
QS1  1323.12+9.73° 4.26+0.21% 56.33+2.99¢4
QS2  1339.71+£14.64™  4.47+0.29% 59.82+3.40%
QS3  1319.45+2.20° 4.07+0.11¢ 53.74+1.41¢
QS4  1326.46+0.50°  4.21+0.17% 55.84+2.20%
QS5 1344.13£2.50° 5.19+0.61° 69.75+8.16"
QS6  1334.44£19.23"  5.13+0.23" 68.47+2.08"
QS7  1319.47+8.72° 4.09+0.09¢ 54.02+1.54¢
QS8  1331.4748.50%  4.62+0.34° 61.47+4.46°
XS1  1325.47+13.25°  4.57+0.38" 60.57+5.06°
XS2  1335.12+1123"  4.91+0.49° 65.55+6.50°
XS3  1323.56£10.39"  4.31£0.26° 57.00+3.48°
XS4 1326.37+16.21°  4.73£0.43° 62.70+5.00°
XS5 1335.98+11.22°  4.60+0.35° 61.43+5.08°

I AR/PNEFRFRREFRE (P<0.05)
Note: Different lowercase letters indicate significance differ-
ence (P<0.05).

XF IB 7 X BRI, S e M T AR S P i
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BRI M T BRI R A e
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JB4 1 IBY & =F 7t ke = M 0 R iy B bk, JB3
JBS 1 JB8 W& =F = fnfa = MR 22 0 bk
A7 76 M T AR S 77 ORGSR o | AR
TR 5 LA S i T AR T P B OR | R Sed I T
FRUR S 7 it 50K 5 B ek 1 1 AR R i 7 i A5 3
R — R IE AR E (r=0.9792"", 0.9999""
09814 ),
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QS7 fixfik, QSI Ml QS4 WAK. mI UL, HHEILH ik
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XF XS FRKEARRITE A ek I AR S
SRR L SR il A e W T A R T R
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F PR M A Bk, XS3 R
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SRR L B S I R R S 7 e AR A I
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Tab. 3 Physicochemical properties of the camellia seed oil QS7 Fil QS8 BEL U QS2 il QS5 D) QsS4
R TRER miE o M R I QS6 el WULLL QS6 i, LA QS5 Fl QS8

ingle eroxide  Lodinev val- Acid value ‘S/:fuf;zg‘;;?g R, H4 A& R LA QS1. QS4. QS7 i

(mg-g™)
JB1  0.04+0.01° 88.04+0.73" 0.12+0.11°¢  193.81£0.23°
JB2  0.02+£0.01° 88.67+0.58* 0.08+0.10° 195.89+0.19°
JB3  0.09+0.01°  88.04+1.94™ 0.21£0.16"™ 194.72+0.50"
JB4  0.05£0.01° 87.45+0.78" 0.16=0.15*° 192.42+0.43¢
JB5  0.09+0.03° 85.86+1.89° 0.22+0.17" 194.70+0.51°
JB6  0.11£0.01" 81.19+1.60° 0.26+0.22°  193.28+0.37°
JB7  0.03£0.01°" 88.42+0.51* 0.10£0.11°*  196.000.00"
JB8  0.13£0.00° 84.74+1.10% 0.23+0.14™ 194.93+0.06"
JB9  0.13£0.03* 86.07+1.14° 0.23+£0.16™ 194.30+1.03"
QS1  0.10+0.05" 84.80+1.81° 0.24+0.18" 191.95+0.79°
QS2  0.10+0.02* 82.59+0.57¢ 0.22+0.18" 193.38+0.64"
QS3  0.13+0.01° 85.41+1.42° 0.23+0.13" 195.37+0.57°

plant value/% ue/%

QS4  0.14+0.04" 84.49+0.91° 0.25£0.17*  193.24+0.21°
QS5  0.05+0.01° 83.04+0.97° 0.17£0.15*° 195.09+0.37*
QS6  0.04+0.01°  87.89+0.69" 0.14+0.13°  192.51+0.33°

193.58+0.46°
191.04+0.95°

85.45+2.42°  0.2440.21°
82.22+1.58¢  0.25+0.21°

QS7  0.14+0.03°
Qs8 0.13+0.01°

XS1  0.10£0.02°  85.33+1.53" 0.23+0.19°  194.33+0.58"
XS2  0.06+£0.02° 83.74+1.17° 0.18+0.15°> 192.97+0.53¢
XS3  0.09+0.04° 81.49+1.36° 0.22+0.18" 194.05+1.00°
XS4 0.07+0.02° 86.72+1.18" 0.19+0.15°  195.88+0.58"

XS5  0.11£0.03*  82.30+1.55° 0.21+0.15*® 194.79+0.54°

e AFR/NSFREFRRZES B (P<0.05)
Note: Different lowercase letters indicate significance differ-
ence (P<0.05).
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I, fPorakf, IB W% LA JB1. JB2 Fil IB7 AL,
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QS8 e, b QS2. QS3 # QS5 JuHr, UL QS6
A 2ARE L QS6 s, UL QS3 il QS5 J&H,
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0.9223"", PEHITE QS Hitkrh, WEMM S IB H
ke ) AR A ) 22 S5 R — 350 ) B A e ST 46 s i) —
TRLPEA S, RIEOEH AL E], QS6 JEBE
ek gr A BB A B B B ik s H Ay B DU 7
SEHAE VR SR AR TR AN

b XS FRIX KRS, MUE DL XS1 &K, H
REHRMER AR ZEHREST XS1; BRHL
XS1 &, DL XS3. XS5 B, DL XS2 fil XS4
B . RFAS [] BARR 45 300 1 S 22 TRl — R A o6
P g R, MUE SRR . RN S5REz
B2 52 3 — e R T G, A R B0 3ok
—0.80617, —0.8382"; jF AL SRM 2 BF—T
LEPEIEARSE, HAHE RECN 0.8256 5 A LIS
MUE . RS A S R A —oT
LRMEROCHEA 3, (AT —E S R A,
Ja B M E KL T EEHIE . ULHE XS Hikd,
R 5 QS Hl JB HAk B] FAHH 122 5 4 5 R
FEAR —FUY PRI M BT FE AR (] — o ME AR G, R
PO UL I, XS2 F1 XS4 BRIk R ZE &
FEIA X B R 4, AR HRR I 25 5 N BH i

ALUL . ZE R AR RN ) FIAF Il 2
B8 (BREERJE ) W] B8 TF R AR M BEAL P o
i ST 45 A R B R PR 7 28 1) 7 AF8 R o
2.3 BERhER
23.1 XKEEWHE  JB. QS. XS FEX LRI
KRR FR L N 22 N 4 s, B BAkk iy
ZFFMEARR . BEASTR . R . WIMRAE T Ry
#a GmZskem ) (GB/T11765—2018 ) HE 1Y 1]
(bR IE, Hor 45 7= AN [R) Rk A0 i i 1R 7 f 48 22
SRR, QS XA [F] H bR B A= AR IR 7 & 25 St AS
B3, HRfftEERDE,
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Tab. 4 Fatty acids with high content of the camellia seed oil
%
ik PR TR T8 g 2 il IR
Single (C.1.6:0). (Cl.S:O). (C18:1) 4(01§;2)-
plant Palmitic acid Stearic acid  Qleic acid  Linoleic acid
(C16:0) (C18:0) (C18:1) (C18:2)
JBI  13.89+0.11" 3.10+£0.10° 82.66+0.12° 9.03+0.42°
JB2  14.27+0.23" 2.80+0.06* 86.81£0.23" 9.27+0.06°
JB3  13.39+0.30™ 3.73£1.22" 86.22+0.28" 10.90+2.69™
JB4  13.80£0.05" 2.93+0.15 86.59+0.07° 9.10+0.56°
JB5  12.81£0.51™ 3.73+1.15* 86.22+0.28" 13.630.55"
JB6  11.31+2.20™ 3.86+1.44" 85.30+0.72° 13.49+0.43°
JB7  14.10£0.27° 3.17+0.06° 86.71£0.17° 9.03%0.32°
JB8  10.75+3.34° 3.53x1.35" 85.00x1.14° 11.86+2.23"
JB9  13.71+0.04™ 2.82+0.28° 86.37+0.24" 10.60+1.77"
QS1  11.44£1.07° 3.56+1.46" 85.51+0.64™ 10.68+1.64™¢
QS2  13.28+0.39" 3.55+1.34" 84.63+1.48" 13.29+1.13"
QS3  11.60+2.42* 3.32+1.32° 84.85+0.68° 12.70+1.58"
QS4  11.60+3.14" 3.75+1.22° 85.63+1.04™ 13.55+0.67°
QS5 13.79+£0.04* 2.93+0.15° 86.58+0.08" 9.10+0.35¢
QS6  13.84+0.06* 3.03+0.15° 83.60+0.07° 9.20+0.40%
QS7  11.97+1.79° 3.64+1.36° 85.74+0.65" 12.09+2.67%
QS8  12.56+0.52" 3.68+1.23" 85.29+0.63" 11.78+1.06™
XS1  13.69+0.04" 3.71+1.35* 85.79+0.21° 13.29+0.62°
XS2  13.78+0.05* 2.79+0.10" 88.56+0.06" 8.70+0.66"
XS3  12.82+0.17° 3.80+1.21° 86.28+0.27° 12.36+2.57°
XS4 13.72+0.04* 2.82+0.25" 86.54+0.05° 8.97+0.50"
XS5 13.70£0.04" 3.77+1.31*  86.00+£0.52° 13.63+0.55°
H: ARVNEFRRRZRBE (P<0.05) .

Note: Different lowercase letters indicate significance differ-

ence (P<0.05).

X IB 77 X BRI, BRI IR % & LA JB1.JB2,
JB4 Tl IB7 5 &, UL IB8 fflk, H AR,
iR & LA JBS A IBS B (IR HAb kR, HLPHdd
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i, UL JIB3. B8 il JBY JErh, HAEK, Xt
N B 4% Ko i 1 PR o £ 22 R) VE— JC e Mk A 2
PESTHT 25 0, AN [ BPURR A A e 1 RS S i
AR IR SR . AR5 WAl AR . TN AR S5 AE M R
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PR A JEN], TBS I TB6 W] fE R f A B A BARK

ARFIRAS [ K 2 B 7 1R 22 181 1 32 A7 A e T2 1) A
JE T | B i 2 [ Yk 2 R PR 1) S VMR P A AL G R

XF QS 77 X HBRT L AR & 5 L QS6 Fl QS5
HiF, PhQS2 Ml QS3 ik, HApfE; Wik
=Ll QS2. QS3. QS4. QS7 Al QS8 # i, LA QS5
1 QS6 BAK, HAES . XA PRk K a g
iR O i Z [ /E— e M AR S T 25 R R, R
] LR A R e R A AR R . AR R SR . TR
5 ER A B (A 3 A B —Jn R MR A G, A
5 BB H-0.6969" . —0.63197, —0.8251"; f
R 5 0 i R 7 o (A] A 0 2 — R MR IE A G, AH
FRBOH 0.79017 5 WAL SARMERR . AR 5 i
i 5 5 t [B) 1) — DGR MEAH OGN 3%, (R A
J& 57 1 3% B R AR 22 S A8 AR R S FIR [R) 1Y)
P, APET R S EAEL P EL, QS2. QS3.
QS4. QS7 1 QS8 A RE &ML B Ay Hidk; HAEEA
B AR I A R K B g IR =2 1) B %A AE S
JB 7= X Bk [a] fr e B RO AR R 51 &R o

XF XS X E, AR L XS3 BAK,
HA ks, HAHE 2R AR E; WiRE
L XS2 Ml XS4 i, LA XS &A%, L XS3 Al
XSS JE A WIHER SR L XS1, XS3 fil XS5 3%
=T XS2 Ml XS4, HETE AL H PN EB AR R
BITCE 25 MRS KEIRIR & 82
[ VE— T MEAH S M 25 R I, R IR ARk Y
TEAS AR SIM AR . TR 5 R A% o i ) 44 AL
— IR ME AR G, MG R B B ol -0.8242°
~0.91691"; B JEHR 5 W iR 7 1k ) 2 W % —onek
PEIEAHE, AR BN 0.97197; REHH R FIAE ISR |
PR SAFRE R . AR R 55 ok R 55 7 it [B] — 04k
PEMCHEA B, (BRI AR H &K E R
AR . A RAR R R 3 ATh T IR 7 i
YEfL e, XS1. XS3 il XS8 fJ i 24 i B 1Y
BB s L EEAS T R I AS [F) K f i D R =z 1) 1
FETES JB FT QS J X Bk [|] By 28 90 o 1) AH [R) 5 Ak
KR,

gE LR, BT S B Pk, &
77 DX S RE A ) ASKT T B 5 B L P bR s A%
FE I AN R R 12 Hig I 2 =2 1) IO T2 A7 6 A e R 1) B iR
[ AR T R AR A i
232 #MEMEHFE  JB. QS. XS X HMKIEHK
RN R 2 S INZE 5 FiR, W ORERR .
FEREIMER . WORIER . fE41R . bk — IR % &



%54

FEHE A BRI TR DG R 52 A bk 14 i 927

e CIRZSFAR Y (GB/T 11765—2018 ) Fi 52 114 &
fEARHE, HEBR XS XELPRRRIR2E 55 A8 W35,

HARWAAE R 225, WAE PR A HE IR
A R A o

x5 FHHHREENBRIE

Tab. 5 Fatty acids with low content of the camellia seed oil %
bk REER (C14:0) KM (Cl6:1) WHRER (C18:3) AR (C20:0) 1A —Hm (C20:1)
Single plant Myristic acid Palmitoleic acid (C16:1) Linolenic acid (C18:3) Arachidic acid (C20:0) Eiconsenoic acid (C20:1)
JB1 0.72+0.03% 0.21+0.03° 1.33+0.04° 0.27+0.02° 0.02+0.02°
JB2 0.59+0.03¢ 0.29+0.03" 1.35+0.04% 0.29+0.02° 0.350.04°
JB3 0.65+0.03¢ 0.05+0.09¢ 1.2240.05" 0.08+0.09° 0.030.02¢
JB4 0.67+0.02"° 0.25£0.04™ 1.31£0.04° 0.02+0.02¢ 0.30+0.03%
JBS 0.59+0.12¢ 0.12+0.13% 1.13+0.08° - 0.07+0.09¢

JB6 0.59+0.07¢ 0.08+0.11° 1.05+0.06° - -

JB7 0.75+0.02° 0.22+0.03" 1.34+0.04° 0.28+0.02° 0.33+0.03"
JB8 0.57+0.08° 0.09+0.09¢ 1.02+0.07¢ 0.07+0.08° 0.04:+0.02¢
JB9 0.69+0.01° 0.21£0.05° 1.20+0.15 0.21+0.02° 0.24+0.04°
QS1 0.57+0.03° 0.07+0.06¢ 1.16+0.13* - 0.12+0.10°
Qs2 0.63+0.04° 0.09:0.08° 1.16£0.06™ 0.06+0.04° 0.07+0.08°¢
QS3 0.67+0.02° 0.09+0.02¢ 1.1240.07° 0.05+0.03¢ 0.01+0.01¢
QsS4 0.57+0.05° - 1.19£0.02% 0.07+0.05¢ 0.04+0.06°
Qss 0.77+0.02° 0.24+0.05° 1.30+0.04° 0.24+0.02° 0.02+0.02¢
Qs6 0.66+0.02° 0.27+0.04° 1.32+0.04° 0.26+0.02° 0.31+0.03*
Qs7 0.61+0.08¢ 0.14+0.05° 1.11£0.16° 0.12+0.07° 0.03+0.00¢
QS8 0.64+0.02° - 1.14+0.15% 0.05+0.09° 0.03+0.03"
XS1 0.64+0.04° 0.15+0.11° 1.23+0.02° 0.07+0.04° -

XSs2 0.73+0.02° 0.23+0.05° 1.29+0.04° 0.23+0.02° 0.27+0.04°
XS3 0.64+0.05° 0.05+0.08° 1.24+0.05° 0.05+0.07° 0.08+0.14°
XS4 0.69+0.02° 0.22+0.05° 1.28+0.04° 0.22+0.02° 0.26+0.04°
XS5 0.64+0.06° 0.13+0.12° 1.15+0.17* 0.08+0.09° 0.11+0.11°

I ARG FRRRZERRF (P<0.05) 5 —FmARRINE

Note: Different lowercase letters indicate significance difference (P<0.05); — shows the value can’t be determined.

Xt IB P IX kRIS, AERERESEL JB7 i
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SEULIB2 BE RS, JB1. JB7 F1IBY B3k,
JB4 W5 iR bRy 22 5N i 2% ; TB3 . JB6 #il JIB8
Wi 25 e i i, JBS MM IB2 255 10 %5 . WRRIR
DL IBL, JB2. JB4 Fl IB7 fr, JB3 BEIK
Z, IBS @& JBO N5 IB3 FIl IBS 73 A
W3 IB6 Al IBS Mg ik, fEAmR & e
HER SR Y @ 3538 JB1. JB2. JB7>JB9> JB3,
JB8>JB4>IB5 JB6 . fb./:— MR & i LA IB2 Fil IB7
BERE, IBY B E WK, IB4 W5 iR spky I
WE R AR E E RN H R,
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QS8>QS7>QS1 o FFEHE T AR 7 1t e IR LA R i 3
i  : QS6>QS5>QS7>QS1. QS2. QS3>QS4.
QS8. Wk &Ll QS6 i i Al QS3. QS7
BERAL, NS RIRRRER AR E,
A6 A TR R ) e R T AR IR S e . QSS .
QS6>QS7>QS2. QS3. QS4. QS8>QS1, fb4:—
IR & a DL QS6 B ik, QS1 BEIKZ, QS2
IR, AR AR AR,

P XS PR T, N R R S A L
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P REI . XS2. XS4>XS1. XS3. XS5, B4
—IETR A ENEM N XS2 Al XS4 BEFEET XS2
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A XSS5, 7E XS1 U A 5

Xt UB PR, FERETMERS WRRER . PR
SR, NGRS WRRER . ARIhER S5 e —
I TR 55 B B 2 R Mt W A 3 — e 2k M E A
5 (r=0.7895". 0.6965 . 0.6709", 0.8354" ) ; X}
T QS FEIX bk, FEMIMER S WRER . WKIR S5 1E
AR BRI S AR TR A = (A1 2 i
B — LR IE M K (r=0.7425", 0.8494"
0.8884"" ) ; T XS FEIX bk, fELERR 5 6E—0
. W ERERR SAEAERR . A DR S — IR
R T R 5 6 A TR 4 5 e 2 IR B Al 3 — ok
EAESE (r=0.9358". 0.9443". 0.8916". 0.9080") ;
HARFFEbRE, FORTC W E LA, KR
B K22 AR AR R . AR AR R ka3, i
UL, FERSVERW, ARIMEIRDRZIE, Wi
FEAR AN ARSI R

Ht, Zi&Mr& IB2. JB7. JB1, QS6
WAl o
24 IRBXREESH

A E IR SR BRIE 2019, 2020 Al 2021 4F
(S (E AR AR B4, IEAT K OGR4
PER BRI B R AT S R N2 6 i . HEZ R
TR BARRMC Y JB2. JB7. QS6. JB1., QS5.
XS2., JB4. XS4, JB9. XS5, HH JB X 5 £k,
2 5z XA AR BB 55.56%, H I A
3MRIERTH A 5 QS X 2 bk, iz XA s i
B 25%, HHEHSPA 2 $REATHA; XS X 3

0.70

B, AR B 30%, HHTA 1
PRTERT-E 45 UL JB B ke 2 s HEA AT+ 1Y
BB B PAEE T IR AR AR R HE
AHT-E Y ERR , Ul AR RS 7 DR ] UG8 H 27
Fer HLERa b Bt R PRk

®6 IREBREKITER
Tab. 6 Results of the gray association analysis

Iy Bk REKBE s Bk KEORHRE
Rank Single Gray correlation Rank Single Gray correlation
plant value plant value
1 JB2 0.9640 12 QS2 0.7949
2 IB7 0.9255 13 JBS 0.7939
3 Qsé6 0.8897 14  XS3 0.7926
4 JB1 0.8714 15 B3 0.7910
5 QS5 0.8537 16 JB6 0.7902
6 XS2 0.8531 17 QS7 0.7818
7 IB4 0.8506 18 QS8 0.7759
8 XS4 0.8407 19 Qs4 0.7753
9 IB9 0.8279 20 JB8 0.7747
10 XS5 0.8098 21 QS3 0.7740
11 XSl 0.8051 22 QSl1 0.7719

25 BESH

%2019, 2020, 2021 4E JB, QS. XS 4iffit
R IR FE PRI EMER 0, WE 1 T
N, B9 JE (r=0.904) RORAE, BT R
JB1. JB9. QS5; % 2% JB3. QS3. QS7.
JB6. QS4., QS1., XS3., XS1; MG XS4;
SIVALE TBS, QS8; 5 VISfufr QS2., XSS5;
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Fig. 1 Cluster analysis results of all tested individual plants
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