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Soil Moisture Management on Broccoli (Brassica

oleracea var. italica) Production
Yi-Chin Wu, Rou-Hui Wang, Fu-Yu Yang and Yu Sung’

Abstract The edible part of broccoli (Brassica oleracea var. italica) is the flower head. It is important to
understand the effect of soil moisture content on the plant growth during its vegetative and reproductive
growth phase. Water deficiency (soil moisture of 30% FC) during vegetative growth resulted in slow plant
growth and poor flower bud differentiation. However, the plant and flower head grew normally when soil
moisture content was raised to normal (40% FC) during reproductive growth. Soil moisture of 40% FC during
vegetative stage, but 30% FC during reproductive stage resulted in loose and easily yellowing flower head, and
plants that aged earlier than other treatments. Infrared thermal imaging technology was used to monitor the
broccoli cultivation. Water-deficited broccoli plants had leaf temperature 15% higher than CK plants at the
second leaf order at 3 p.m. Soil moisture content could be estimated by leaf temperatures of thermal images
of plants and provide important information for irrigation management.
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Table 1 Effects of soil moisture treatments on vegetative and reproductive growth phase of plant growth

and flower head development of broccoli ‘35 days’
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TEKDZE N fef WS TEIRERK fEER B3k E
(E&H ; £EH) (cm) (mm) (9) (cm) (cm) )
40% ; 40% 23.2a° 182 a 99.7b 138a 23.2a° 1959a
30% ; 40% 213c 17b 848 c 13b 21.3c 1725b
40% ; 30% 224 Db 184 a 1112 a 12.7 224 Db 177 b
30% ; 30% 19.1d 17b 679d 10.2 19.1d 111c

ZMeans with the same letters in a column are not significantly different by Fisher's least significant difference(LSD) test at

5% level

K2 EBEREERRIBKISEHSZER R RERKICIKBEZFE
Table 2 Effects of soil moisture treatments on vegetative and reproductive growth phase of plant growth

and flower head development of broccoli ‘42 days’

TEKDESE ®e K S TEERE R TER TEEKE
(E'ERERER) () (mm) (9) (cm) (cm) (9)

40% ; 40% 27.1a 1863 a 96.96 a 17.78 a 33392 400.89 a
30% ; 40% 2954 17.79 a 84.73 ab 18.06 a 3367 a 451.89a
40% ; 30% 27 a 18a 7493 b 1472 b 3114 a 26157 b

Z Means with the same letters in a column are not significantly different by Fisher's least significant difference(LSD) test

at 5% level

1 EBRETERERRKZ

40% ;5 40%

30% ; 40%

BEE 35 X EHERERERB( BFAZEERER  £EERZIEKSEE)
Fig. 1 The flower head development and plant growth of broccoli ‘35 days’ of water deficit treatments at

vegetative and reproductive growth phase (The numbers showed soil moisture content during vegetative

growth; reproductive growth)
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Table 3 Effects of soil moisture treatments on vegetative and reproductive growth phase of plant growth

and flower head development of broccoli ‘42 days’

e TEKDZE HE1ER RIEE ZRUER
RS (BEERLEER)  (umolCO2m?%sth)  (mmolH20-m™2s?)  (mmol H20- m™ s™)
N 40 1849 a 0.11a 3.88a
S8R
30 16.61 a 0.10 a 3.16b
40;30 1298 b 0.06 b 2.64b
HEEE 40; 40 1845 a 0.09 a 3.26a
30; 40 19.87 a 0.09 a 3.05ab
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Fig. 2 Thermogram of leaf surface temperature of broccoli ‘35 days’ under normal water supply and

water restriction
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Table 4 Suitable time point and the leaf position of broccoli ‘35 days’ plants for measuring infrared
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Fig. 3 Relationship between soil moisture under various soil moisture treatments and leaf temperature of

broccoli ‘35 days’



-220 -

s

TA: 42,4/ AllAN: OFF ZO0M : OF F

4 3 M \
M J‘ : , )
‘.{Iij,_un TA: 25.8 ALANTGTF ZOOM : OFF ‘u} |1,nn TAERZ7. 40 ALAHENGEFR. ZO0M : OFF
31 .7 ol

Day §

N

Day 6

S

4 - BIEHR3S5S XRIFLLLAK 6 REBZER REERIZE
Fig. 4 The leaf thermograph andtemperatures of broccoli ‘35 days’ with no water supply for six days
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