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Research paper

Effect of the Fruit Harvest Date of Camellia brevistyla
Mother Trees on Seed Size, Seed Germination,

and Kernel Oil Content and Composition

Shun-Ying Chen,” Chun-Kai Hsu,”  Yen-Ray Hsui,"
Ching-Te Chien,”  Fu-Lan Hsu™

[ Summary ]

Camellia seed oil has long been used as an edible oil by Taiwanese people. The main purpose
of this study was to determine the effects of various times of fruit harvesting on the seed size, seed
germination, kernel oil content and composition from 2 sites with 5 mother trees of a native spe-
cies of Camellia brevistyla. Results showed that fruits harvested from the 2 sites at the end of June
had small seeds, and moisture contents and germination percentages were > 80% and 0~54%,
respectively. Fruits harvested from Tai’an Township, Miaoli County in late July had matured, and
moisture contents and germination percentages were 55~66% and 90~99%, respectively. However,
fruits from 2 mother trees in Longtan Township, Taoyuan exhibited delayed maturation for 6 weeks
until early September, and moisture contents were 48 and 66% and germination percentages were
99 and 93%. The shortest times to a 50% germination of seeds of the 5 mother trees were 52~70 d.
The mean kernel oil percentages from seeds of 5 mother trees harvested before September were <
20%, but the percentage increased to 32% in early October, and among them, 1 tree from Tai’an,
Miaoli reached 42%. The maximum mean kernel oil percentage of seeds harvested in the middle of
October was 35%. Fatty acid compositions of kernel oil from the 5 mother trees were investigated
on different dates, and we found that after September, the highest content was of oleic acid (C18:1)
at 70~82%, followed by linoleic acid (C18:2) at 9~16%, with palmitic acid (C16:0) with stearic
acid (C18:0) contents of < 10%. Squalene and vitamin E of kernel oil were also analyzed, and both
contents gradually increased with time of harvest. However, squalene contents reached a maximum
in August and September, and among the 5 mother trees, 1 tree from Longtan, Taoyuan had maxi-
mum squalene contents of 800~900 ug g kernel oil, and it reached 1217.8 g in early October. Vi-
tamin E from all mother trees had maximum contents in the middle of October, and 2 mother trees
had maximum vitamin E contents of 1007.4 and 1057.5 pug g kernel oil. Site differences in seed
maturation times from the 2 sites exhibited 6 weeks of variance. Further, to produce maximum
seed oil, oleic acid, squalene, and vitamin E, we suggest that the best harvest date is from late Sep-
tember to October.

Key words: Camellia brevistyla, harvest date, kernel oil, linoleic acid, oleic acid, seed germination
percentage, squalene, vitamin E.

Chen SY, Hsu CK, Hsui YR, Chien CT, Hsu FL. 2019. Effect of the fruit harvest date of Camellia
brevistyla mother trees on seed size, seed germination, and kernel oil content and composi-
tion. Taiwan J For Sci 34(4):263-73.
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Table 1. Information on the height, diameter, crown diameter, age, fruit, and location of 5

mother trees

Mother  Height Diameter Crown diameter

Age

Fruit

Description
trees (m) (cm) (m) oy (kg
TA127 2.6 14.5 2.4 19 5.2 Tai’an Township, Miaoli County
TA238 24 14.0 2.3 19 5.5  (24°19.7769”N, 120°44°32”E); elevation:
TA308 2.2 12.5 2.2 19 6.3 210 m; orientation: south; slope: 10°; soil
texture: loam; soil pH 6.08.
32523-7 4.2 24.6 4.1 35 8.8  Longtan Township, Taoyuan (24°49°89”N,
32523-10 4.5 22.5 3.8 35 7.6  121°13°07”E); elevation: 272 m; orientation:

SW; slope: 2°; soil texture: loam; soil pH
4.46.

H > BEEITA238 ~ TA308/210 H20 H it —#tHk
WS IR (BN RERE32523-7H132523-10 » 210
H2THERBER - SRRV IR B T 55 17
SCHH -

IR EER TR E - FRUREFL
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THL) KL B - T 7 & 7K SRME 2 R 11 B
FEL03°C N 17/NKF - BEEZAT SR T YT pi4 mm
KN GEE R » 245 ¥ (International Seed
Testing Association 2007) o
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Fig. 1. Kernel oil contents of Camellia brevistyla seeds harvested from 5 mother trees on
different dates in 2016. Seeds from TA127 on 20 October and from TA127, TA238, and

TA308 on 27 October were unavailable.
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Table 2. Information on moisture content (mc; %), and fresh fruit and seeds per liter of

Camellia brevistyla collected from 5 mother trees with different harvest dates

Collection date Mother tree
TA127 TA238 TA308 32523-7 32523-10

30 June 2016

Fruit (no. L) 179 298 360 1149 395

Seeds (no. L") 553 862 1347 6229 1491

% mc of seeds 80.3+6.3 823%1.0 84.4+0.2 82.9+0.9 87.0%£0.2
12 July 2016

Fruit (no. L") 142 282 268 492 282

Seeds (no. L") 536 781 1207 1705 838

% mc of seeds 67.2x11.6 823104 81.0%£3.0 849+19 87.5+0.7
27 July 2016

Fruit (no. L) 153 246 325 266 204

Seeds (no. L) 392 633 974 687 532

% mc of seeds 55.4+49 66.71+13.0 54.5+0.2 80.9+2.8 79.0+2.1
12 Aug. 2016

Fruit (no. L™ 110 176 218 135 181

Seeds (no. L) 390 568 806 295 464

% mc of seeds 47.6t7.1 51.1+44 43.8+1.7 79.4+3.7 649+1.9
25 Aug. 2016

Fruit (no. L") 121 212 276 134 155

Seeds (no. L") 372 584 850 263 500

% mc of seeds 38.2%4.0 48.9+5.1 449+1.5 774+6.3 60.61+6.3
8 Sept. 2016

Fruit (no. L) 121 221 237 129 212

Seeds (no. L") 440 572 1021 233 504

% mc of seeds 36.21+3.6 39.5+3.6 354+24 66.11+2.7 48.01+6.6
22 Sept. 2016

Fruit (no. L) 161 220 345 121 239

Seeds (no. L) 446 587 903 233 515

% mc of seeds 323+1.2 34.5+0.1 329+1.5 59.7+7.1 43.5+43
6 Oct. 2016

Fruit (no. L) 233 237 317 110 245

Seeds (no. L) 503 577 851 191 594

% mc of seeds 322427 31.6+1.9 31.8+53 43.1£3.6 37.6+3.1
20 Oct. 2016

Fruit (no. L™ No fruit 255 339 132 255

Seeds (no. L) 623 909 239 520

% mc of seeds 27.8+1.5 29.8+2.5 44.8+2.0 31.0x2.7
27 Oct. 2016

Fruit (no. L™ No fruit No fruit No fruit 143 324

Seeds (no. L") 268 805

% mc of seeds 46.2+4.7 37.8%£5.0
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Table 3. Germination percentages (%) at 25/15°C incubation and days to reach 50%
germination (in parentheses) of Camellia brevistyla seeds collected from 5 mother trees with

different harvest dates "

. Mother tree
Collection date
TA127 TA238 TA308 32523-7 32523-10
30 June 2016 542+12.5 30.6£8.3 32.542.5 0 0
914d)
12 July 2016 96.7+2.4 90.0+0 93.3+2.4 25.0x4.1 68.3116.5
(52d) (70 d) (68 d) (73 d)
27 July 2016 98.8+1.7 91.1£4.2 90.0%£2.0 13.3£8.2 26.7%+5.0
(66 d) (79 d) (70 d)
12 Aug. 2016 83.3+6.1 96.0t3.3 98.2+1.2 0 18.5+5.2
914d) (82d) (79 d)
25 Aug. 2016 929452 96.6+2.8 89.0£2.5 457+14 68.2+3.0
(88 d) (83 d) (84 d) (83 d)
8 Sept. 2016 82.4+43 86.3t17.7 88.0t9.4 93.3%0.6 98.7t1.8
(99 d) (99 d) (106 d) (69 d) (73 d)
22 Sept. 2016 93.2%2.0 91.6t7.3 93.2+9.7 87.5+17.7 91.0x10.7
(69 d) (77 d) (68 d) (57 d) (68 d)
6 Oct. 2016 83.5+6.0 86.7+2.3 84.6+0.2 100 77.1£6.2
(118 d) (109 d) (108 d) (67 d) (83 d)
20 Oct. 2016 No fruit 84.4+5.1 89.1£2.6 96.812.3 95.1xt4.6
(98 d) (84 d) (65d) 93 d)
27 Oct. 2016 No fruit No fruit No fruit 96.313.0 824+6.4
(62 d) (83 d)

" Days to reach 50% germination are expressed as the seed germination speed.
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FHESE R 28329 » Hrh DIRHETA127,2
T EhR4A2% 55 s 10 Ha(10 320 H)#Rk
HIFEF - 4R RS IR A R3S ol - H
Hh LR TA238FITA308TE - &R f s » 4371
B 43141 % o FERBERI0H DR ERIIRE T - fE
LR LIRS TA127 ~ TA23SFITA308 &A1
18+ 1fi32523-7R132523-10{EFASEH9E -

= A[EIRFER AR T R IR S R
ST SERRHERR At £ AR S

5 BEURIE A5 TR IR R s i Pl ) R B AL

(HIBRRIES IR - A5 RBUR AT R DA

i 0 O DBRRIREITET - e & AT
70%LA L » HHTA3OSHIER & =802 A | 3 H
KAER iR + OH DI B ETE9~16%] » H
o DARHE32523-Ti i » BRHERFAE10% L _F(Table
4) o HAMFERFEREAIENSES - £ =T IER
10% » LAENGME & B K3 % LA o SEREMEIAEAR
R REAER SO i B2 R 3R 4 » B BRI
R (6~10 H)T A i 2 R i 2 K
TERRRE L AR AR D 2 B2 - AR s i
B4 IE4MAREihRenitaqt ~ FEpEmisg -
TGS ~ JHI R A R RN g
44 » OB RSO IMPARTER & = AF] -

VY ~ A [ BeF H R M5 B R - o TR A P o e A A
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Table 4. Fatty acid compositions (%) of kernel oil of seeds of 5 mother trees of Camellia

brevistyla with different harvest dates

Mother Fatty 30 12 27 12 25 8 22 6 20 27
tree acid* June July July Aug. Aug.  Sept.  Sept. Oct.  Oct.  Oct.
TA127 C16:0 8.8 9.5 8.2 8.0 7.9 7.6 8.0 7.6 - -
C18:0 1.6 1.3 1.6 2.1 22 2.6 3.0 2.9 - -
C18:1 73.2 73.8 77.2 79.2 79.5 80.0 78.4 79.8 - —
C18:2 14.7 14.2 11.7 9.9 9.7 9.1 10.0 9.7 - -
Others 1.7 1.2 1.3 0.8 0.7 0.7 0.6 - - -
TA238 C16:0 - 9.6 8.6 8.2 7.9 7.7 7.8 76 7.6 -
C18:0 - 1.5 1.5 1.8 1.9 24 2.6 26 25 -
C18:1 — 71.0 74.7 77.5 78.1 78.7 78.0 79.5 78.7 -
C18:2 — 16.3 14.0 11.7 11.4 10.5 10.9 103 10.5 -
Others — 1.6 1.2 0.8 0.7 0.7 0.7 - 0.7 —
TA308 C16:0 11.5 9.2 7.8 - 7.1 7.0 7.1 69 7.0 -
C18:0 3.1 1.3 1.3 - 1.5 1.9 2.1 2.1 21 —
C18:1 66.3 69.9 76.0 - 81.8 824 81.0 81.5 80.9 —
C18:2 14.3 18.1 13.8 - 8.9 8.1 9.1 9.5 10.0 -
Others 4.8 1.5 1.1 - 0.7 0.6 0.7 - — -
32523-7 C16:0 — - — — 9.3 8.7 8.4 80 80 79
C18:0 - — - - 1.3 1.4 1.5 1.5 1.6 1.6
C18:1 — - — — 69.5 73.3 76.5 783 792 795
C18:2 - - - - — 15.6 12.8 1.5 112 110
Others - - - - 19.9 1.0 0.8 0.7 - -
32523-10  Cl16:0 - - 10.1 - 9.3 8.7 8.9 8.6 83 8.3
C18:0 - - 1.1 - 1.1 1.3 1.6 1.7 1.8 1.7
C18:1 - — 61.2 - 74.5 77.6 77.0 78.0 782 775
C18:2 - - 21.7 - 15.1 11.6 11.7 109 109 113
Others - - 5.9 - — 0.8 0.8 08 08 1.2

—, not available due to a lack of seeds.

* palmitic acid (C16:0), stearic acid (C18:0), oleic acid (C18:1), linoleic acid (C18:2).
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Table 5. Squalene and vitamin E contents (ug g”' kernel oil) from seeds of 5 mother trees of
Camellia brevistyla with different harvest dates

Mothet 30 12 27 12 25 8 22 6 20 27

tree June July July Aug. Aug. Sept.  Sept. Oct. Oct.  Oct.

Squalene TA127 48.8 28.8 36.9 14.2 28.8 2159 227.8 160.0 — -
TA238 — 47.5 38.1 21.2 41.7 566.6 233.4 469.4 4457 -

TA308 64.0 49.5 37.2 — 44.6 402.0 185.2 333.2 78.7 -

32523-7 - — — 729  373.1 905.6 800.8  1217.8 4769 4227

32523-10 - — 61.8 — 932.2 613.5 750.0 159.0 220.7 84.8
Vitamin E TA127 4.5 6.1 5.0 6.8 4.1 29.3 81.5 367.3 — —
(o-tocopherol)  TA238 — 6.3 6.6 9.1 7.6 146.5 349.5 629.5 1007.4 -
TA308 5.5 7.8 10.6 — 10.8 214.2 385.3 431.8 630.8 -

32523-7 — — — 18.2 — 57.9 186.7 233.0  402.1 374.6

32523-10 — — 11.8 — 61.1 — 291.4 1359 1057.5 435.6

50 RN o MEIR RH A T AR A 248 H
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325237 AAHIRE TR+ T RERE TA3 08 e Ay
fH 1 #/]MTable 2) -
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2 A S - HoeEEEio H 27 H R
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