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Table 1. The environment profiles of the plastic film high tunnel greenhouse from November, 2017 to
November, 2018

Environment factors Air tet(lgé)e)zrature Relativ?(;slmidity 1(4:l %rlll(t) llrlllt]eznzlgf
Mean 22.00 83.73 46.96
Maximum 38.06 100.00 932.46
Minimum 6.75 21.50 0.00
Stdev 5.42 17.68 96.04
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Table 2. The change of pot weight of Cym. ensifolium ‘Tie-gu-su-xin’ and solar radiation hourly average
in 7 January, 2017

Time 7 8 9 10 11 12 13 14 15 16 17 18

Weight
loss rate 6.9 17.0 12.7 156 -4.1 5.6 20.0 -16.9 26 -40 -04 -38.0
(g/hr)

Solar
radiation 1.1  21.5 525 1769 200.1 1574 1822 79.6 542 129 1.4 0.0
(W/m?)
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Fig. 1. The fluctuations of solar radiation and weight of 4 cymbidium pots during the period

from 31 December, 2016 to 10 January, 2017.
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Fig. 2. The fluctuations of air temperature and weight of 4 cymbidium pots from 31 December,
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Fig. 3. The fluctuations of relative humidity and weight of 4 cymbidium pots from 31
December, 2016 to 10 January, 2017.

= AR EHEFEEREEE LR

22017 522 HEMET: » & 24 e TFENRFEEZAE | X > MEFEENTEZLKE > I
Bl K1k 2 A TP RIS 2 OB E G T (BIMY) - B ZRE 28 b2 F KRS E 2 58
RE » Jo/KER 14~ 1/2 J2 3/4 2 SERE (5T B 4,843.5 kLux ~ 13,572.5 kLux J% 26,187 KLux

40,000
y = 3.0698x? + 121.01x - 148.29 P
35,000 R?=0.9998 o

Now
A
o ©°
S S
S S

20,000 o'®
15,000 e

10,000

Accumulaation light (kLux)
[ ]

5,000

0 10 20 30 40 50 60 70 80 90 100
Water loss (%)

VY ~ SRR (E B R R AR R B (SRR B = AR -
Fig. 4. The loss of cymbidium pot water is highly correlated with accumulated light.



VOB St s S S R B R T b 5E 23

=

ERMIEEERIEE LEEL
(—) PR R

DAVUZRTE 08 200 BB RS - R E BN ~ SMERRAE « B4R Z 530 - 53 R15
KT (A) 1/4 ~ (B) 1/2 ~ (C) 3/4 1 » HREAGIEEGFGERERGE 8 (EH1%& - ERFEER
BUR(GRD) - DUSEE R ~ AEVEBRE S VU 805 20 Wi itk ~ BEREER - &
SRPE IR RSE R 2 2 - BRI U I R R n B S R e - BIRAA AR,
2 KT I(B) 172 Je(C) 3/4 iRl + frid SFE Koy D(B) 1/2 pr (s - BEIRAH
BREEZERE > AK3RD(C) 3/4 P BEREREIC LUK (A) V4 BB (E - e
ERE R B WIRAH (CREGE - SRR R B AN 4K IR e R AR 2 A RE
JE > DOKITINA) 1/4 IO 45 7KIE i B - AR RAGTEREE -
TK= - PR FSS KIS BRSO R R I

Table 3. The effects of differenct frequencies of micro-irrigation on the growth of Cym. ensifolium
‘Tie-gu-su-xin’

Number of new Number of Plant height ~ Thickness of Width of
Water supply

mature bud new bud (cm) pseudobulb pseudobulb
frequency
(no./pot) (no./pot) (mm) (mm)
A 1.73+0.56 ab' 0.67+0.44ab 0.16+0.22a 11.4+3.42a 4.80+0.83a
B 1.20+0.87b 0.72+0.63a 0.10+0.21a 12.7+4.04a 3.53+0.86bc
C 1.14+0.97b 0.28+0.32b 0.02+0.05a 10.9+2.74a 2.99+0.96¢
Control 2.35+0.87a 0.69+0.46ab 0.0 +0.11 10.5+2.94a 3.95+1.02b

"Means+std in the same columns followed by the same letter indicate no significant difference by LSD test at P<0.05.
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BRECEAC LK ITIRN(C) 3/4 prili(d: - R ERR B A (CROBGE | (BEREERRIE LKy
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Table 4. The effects of different frequencies of sprinkler irrigation on the growth of Cym. ensifolium
‘Tie-gu-su-xin’

Water Number of new Number of Plant height Thickness of Width of
supply mature bud new bud (cm) pseudobulb pseudobulb
frequency (no./pot) (no./pot) (mm) (mm)
A 1.80£0.78ab' 0.77+0.56a 0.05+0.10a 12.4+2.89ab 5.07£2.21a
B 1.69+0.71ab 0.97+0.46a 0.10+0.13a 11.3+4.67ab 3.54+1.23b
C 1.40+0.61b 1.09+0.54a 0.08+0.16a 14.1+4.18a 4.09+1.01ab
Control 2.35+0.87a 0.69+0.46ab 0.0 £0.11 10.5+2.94a 3.95+1.02b

"Means+std in the same columns followed by the same letter indicate no significant difference by LSD test at P<0.05.
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The Study of Evapotranspiration and Irrigation
Technique for Cymbidium Cultivation under
High Tunnel Greenhouse'

Ling-Hsi Chen, Fu-Hsiang Chang, Ming-Hui Wang, Min-Hsien Yang and
Hui-Chuan Hung’

ABSTRACT

Oriental Cymbidium is the third major export orchids, yet, most of them in Taiwan are cultivated
under simple shade nets facility. To coordinate the trade of oriental cymbidium exportation with mediums,
and cultivation in high tunnel plastic film houses, the auto-fertigation techniques are presented and
assessed in this study. Solar radiation (light intensity) is the main influence factor of air temperature and
relative humidity. The light intensity is high in daytime with high air temperature, low relative humidity
and large amount of evapotranspiration. Nevertheless, the light intensity is zero at night with lower air
temperature, higher relative humidity and lower amount of evapotranspiration. The loss of cymbidium pot
water is highly correlated with accumulated light. The weight loss of Cymbidium pot is about 7.5-10.3
g/day/pot, and the data of the evapotranspiration volume of each pot of orchids per day can be used as the
basic information for automatic irrigation. Consequently, the frequency of irrigation affects the growth of
Cym. ensifolium ‘Tie-gu-su-xin’. The effect of irrigation is better given at 1/4 water loss of medium than

fixed-interval irrigation weekly with sprinkler or micro-irrigation method.

Key words: Cymbidium, high tunnel, evapotranspiration, irrigation
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