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Table 1. Seed and embryo development of Cymbidium ensifolium “Yuh Hwa’ after pollination

Weeks after pollination(WAP)

Parameter
16 20 24 28 32

Water content (%) 925+ 092" 919+ 04a 87.7+ 1.2a 77.8« 3.0b 642+ 3.7¢
Embryo present (%) -y - 87.0+ 40b 92.0+ 2.0ab 932+ 1.2a
Length of seed (um) 496.0+76.4d 9122+£29.6¢ 11742+63.9b 1221.9+£173ab 1274.7+24.7 a
Width of seed (um) 1147+ 58 ¢ 1282+ 34bc 1324+ 94b 1429+ 9.1ab 150.6+ 92a
Length of embryo (um) - - 184.5£193b 223.1+ 3.8a 2313+ 48a
Width of embryo (um) - - 107.1+ 23a 1065+ 2.8a 1144+ 94a

? Data was analyzed by Duncan’s Multiple Test, the same letters were not significantly different at P <0.05.
¥ Embryos were not present and can’t be measured.
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Table 2. Effects of the capsule maturity on seed germination in vitro of Cymbidium ensifolium

‘Yuh Hwa’
After pollination Seed germination (%)

(wks) 4 wks” 12 wks 20 wks 28 wks
14 0+0c” 0.0 £0.0d 00 +£0.0d 00+00e¢
18 0.0 £ 0.0c 0.0 +£0.0d 0.0 £0.0d 0.0+ 0.0¢
22 02+00a 1.6 £04a 31 +£08a 42 +£08a
26 0.1 £0.1bc 1.2 £0.1b 24 +04b 37 +£0.5ab
30 0+0c 0.9 £ 0.3 bc 1.9 £ 0.4 be 3.1 £ 0.6 bc
34 0.1 £0.1bc 1.1 £04c 1.9 + 0.4 be 28 +£05¢
38 0.1 £0.1b 0.6 £02c 1.3£02c¢ 20+04d
42 0.1 +£0.1b 0.8 £ 0.1 be 1.3 +£02c¢ 1.7 £0.1d
46 0.1 £ 0.0bc 0.8 £ 0.2 bc 1.6 £02c¢ 20+02d

* The number is mean the duration of weeks after sown.
¥ Data was analyzed by Duncan’s Multiple Test, the same letters were not significantly different at P <0.05.
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Fig. 1. The morphology, seeds paraffin section of Cymbidium ensifolium “Yuh Hwa’.
(A) The seed was 252 days after pollination. (B) The inner integument cover the
embryo. (C) A layer of seed coat. (D) The micropyle in the end of seed. e:

embryo. as: air space. ¢: seed coat. m: micropyle. i: inner integument. Scale bar
=100 um.
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Fig. 2. Embryo staining of Cymbidium ensifolium “Yuh Hwa’ tested by Nile red. (A)
The embryo was 252 days after pollination. (B) The fluorescence was cutinized
layer cover the embryo (arrow). i: inner integument. Scale bar = 50 pum.

EJ2¥ T T F R fES 4% 2,3,5-tetrazolium triphenyl chloride % ¢ “ 2.

Table 3. Effects of seed treatments on embryo staining of seeds of Cymbidium
ensifolium “Yuh Hwa’ tested by 0.5 % 2,3,5-tetrazolium triphenyl chloride

Embryo staining (%) Isolated
Seed treatment

Pink color” Red color’ embryos” (%)
Non-treatment 8.6 6.4 0.0C
Cut the seed coat 23.8 23.0 0.0C
NaOCl1 10 mins 23.6 9.2 0.0C
NaOCI 20 mins 28.9 19.7 0.0C
NaOCI + Ultrasonic wave 10 mins 33.7 36.5 98B
H,O + Ultrasonic 10 mins 23.7 17.1 114 B
H,O + Ultrasonic 20 mins 26.2 28.9 16.5 A
H,O + Ultrasonic 30 mins 31.6 443 21.8 A

* The embryos staining are pink or red color.
¥ Data was analyzed by Duncan’s Multiple Test (P <0.05).



L FHA ME YT SR 35

S m

TR S HBT 05 % A EABRIE LI RAT AL A
Ak A A BRI RIT o LSRR & 28 & o U»*)a iz—q :ﬂﬁf@&ﬁ—rm
FY X EE ’éé'/igqgi[ﬁ:‘f305\ 82 RR e T KB 222 %0 0.5 %= &
BB SRR AR A RF AL E THR - RHELR - 05%
TEBPBRLIHAILI0ZE 204482 B 5 FHFLRE AR 200 82 F T 55
AL 10 A 4842 B (3w ) e AAIL2 B3 i L BRI fBF 11 0.5% § i
PRAREIHAIL 10 A4 EdFBAF L LRI ABTAL 10 4 ETT § P
BB a0 F R £ BIEA SR g (F2) -

HA9T8F g 4a i IR 4 F 16 B H 53 0§ 2024 i 5 Ral
((proembryo stage)> 3 W E2 L v T AL G- FHDT S 0= |
PIHEB R L FFNEREBIEY 14 O SR FHA T F
FoRFNGILEFIABFEEFE N FECF e TS 28F 2T hE kR
TS ol BETRA) S HE 0 A7 LR ar BT F TR
ERARFFE (R - )

ey BT RILE e FHAFE T LR
Table 4. Effects of seed treatments on seed germination of in vitro of Cymbidium
ensifolium “Yuh Hwa’

Seed Germination (%)

Seed treatments

4 wks? 12 wks 20 wks 28 wks
NaOCI 10 mins 0.2+0.1¢ 0.8+0.1c¢ 1.6+04 ¢ 23+0.2d
NaOClI 20 mins 03+0.1c¢c 34+05¢ 6.2+0.5d 9.7+x1.1¢

NaOCI-Ultrasonic10 mins 0.6+0.2 ¢ 4.0+0.7 ¢ 76+£08cd 12.1+12c¢
H,0O+Ultrasonic 10 mins 1.2+0.3 bc 40+04c 8.5+0.7¢ 10.8+0.8 ¢
H,0O+Ultrasonic 20 mins 1.7+0.9b 96+12b 146+1.8b 18.4+24Db

H,O+Ultrasonic 30 mins 5.0+1.0a 12.7+£09a 17.6+1.2a 222+14a

? The number is mean the duration of weeks after sown.

¥ Data was analyzed by Duncan’s Multiple Test, the same letters were not significantly different
at P <0.05.
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Fig. 3. Seed coat after ultrasonic wave and sodium hypochlorite solution treatment of
Cymbidium ensifolium “Yuh Hwa’. (A)&(B) Non-treatment of the seed. (C) The
seed in order to deal with 0.5 % NaOClI solution for 10 minutes. (D) The seed in
ultrasonic wave with water for 10 minutes. (E) The seed in ultrasonic wave with
water for 30 minutes. (F) The seed in ultrasonic wave with 0.5 % NaOCI
solution for 10 minutes. arrow: cracks. star: the seed coat is degraded.
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Summary: The handed self-pollination capsules of Cymbidium
ensifolium “Yuh Hwa’ were used for germination in vitro and discussed the
reasons about low germination percentage. The seeds of Cymbidium
ensifolium “Yuh Hwa’ did not get the germination ability until 14 weeks
after handed self-pollination. The seeds had the highest germination
percentage at 22 weeks after pollination (WAP) of 4.2 %. The embryos of
those seeds were developed until 28 WAP. At 36 WAP, the seeds had
lignification of the outer integument. The use of sodium hypochlorite
solution or ultrasonic wave treatment could structural damage outer
integument, and then obtain the highest germination percentage. Seeds
germination was restricted by lignified outer integument. Through the test
of 2,3,5-tetrazolium triphenyl chloride (TTC), there were 75.9% seeds with
vigor embryo, but through aseptic sowing and pre-treatment, only 22.2%
seed germinated. Based on the foregoing, some unknown factors effect on
the germination will be explored in the future study.

Key words: Cymbidium ensifolium “Yuh Hwa’, seed germination,
integument, cuticle
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