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Effects of Water Regimes on Flowering, Yield Components

and Quality of Arabica Coffee
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Abstract : The study emphasized on the effects of water regimes on flowering and yield components of
arabica coffee (Coffea arabica L.). Five years old coffee trees were planted in 20 gallons plastic containers
under greenhouse condition. Soil water was kept at moisture content of 100%FC, 75%FC, 50%FC, 25%FC
and at the first sign of wilting (FSW). The watering were calculated from water balance of the soil
programme. No effect of water stress on vegetative growth was found on all treatments. However, in term of
physiology, the water regime of 100%FC resulted higher leaf water potential, high number of stomata and
total chlorophyll content. Trees that experienced to soil moisture content at FSW flowered more time than that
of 75, 100, 50 and 25%FC respectively. Water regimes also had effect on duration of fruiting. Watering at
50%FC, the time from first re-watering to fruit setting and ripening were longer than other treatments. Several
set of fruit ripening occurred during the 11 weeks. At 25%FC and FSW treatments, harvesting finished within,
5.37 and 5.56 times which were higher that of the other treatments. Moreover, the highest number of cherries
per branch and number of cherries per node were shown in the last treatment. Yield component showed no
significant difference in term of number of node and number of bearing node per branch. However, the
highest 100 cherry weight was achieved from the 100%FC treatment. The trees irrigated at the first sign of

wilting showed the highest number of fresh fruit per tree, but irregular ripening was observed. Harvesting
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therefore regimed more labor, which attributed to high cost of production. In contrast, watering at 75 and
100%FC significantly reduced number of flowering cycles, whereas the number of fresh fruit per tree was
also reduced. However, these treatments showed the highest fresh fruit weight per 100 fruits, green bean
weight per 100 beans and percent A grade of green bean. Finally, 75%FC watering is recommended
because it reduces water consumption and lower harvesting cost by reducing the number of harvesting

cycle.

Keywords : arabica coffee, water regime, flowering
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Table 1 Effects of water regimes on growth of arabica coffee.

Total rate of cumulative growth

Treatment
Stem height (cm.) Stem diameter (cm.) No. of branch/tree
100%FC 38.00 1.16 15.50
75%FC 35.88 0.92 15.00
50%FC 26.63 0.75 13.50
25%FC 31.00 0.95 16.00
FSW 25.00 0.97 14.25
LSD NS NS NS
CV(%) 41.85 2145 21.90

NS = non significant
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Figure 1 Effects of water regimes on number of leave/tree.
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Figure 2 Effects of water regimes on LAl

Table 2 Effects of water regimes on physiology of arabica coffee.

Total chlorophyll (mg.m'z) No. of stomata/mm’

Treatment May Aug Nov May Aug Nov
100%FC 508.77° 517.28 526.26 128.50° 126.00 124.69
75%FC 483.61° 485.50 487.73 118.56° 125.63 124.38
50%FC 481.11° 484.22 486.46 104.06" 121.69 124.69
25%FC 413.04%° 432.38 443 .17 100.44° 123.13 121.50
FSW 340.87° 438.97 366.42 103.06" 123.31 122.38

LSD 111.37 NS NS 12.76 NS NS

CV(%) 34.66 44 .51 34.09 16.32 5.21 7.74

Mean within a column followed by a different letters represent significant at P=0.05 by LSD test

NS = non significant
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Figure 3 Effects of water regimes on leaf water potential (bar).
Table 3 Effects of water regimes on flowering of Arabica Coffee.
Days after .
Treatment ) Flush  No. of flower/branch  No. of flower/node %flowering
re-watering
100%FC 8.00° 2.43° 68.87" 7.44% 95.69
75%FC 8.43° 2.31° 56.12° 6.31° 95.33
50%FC 30.31° 2.31° 45.12° 5.13° 95.31
25%FC 19.81° 3.93° 88.06° 9.91° 97.46
FSW 9.75° 5.37° 128.43° 15.66° 97.98
LSD s 2.26 0.70 27.69 3.02 NS
CV(%) 21.05 458 50.80 48.17 30.63

Mean within a column followed by a different letters represent significant at P=0.05 by LSD test

NS = non significant
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Table 4 Effects of water regimes on ripening of arabica coffee.

Treatment Days after re-watering Set No. of cherries/branch %Ripening
100%FC 244.37° 3.37° 63.13% 96.25
75%FC 245.68° 3.37 53.25° 96.67
50%FC 263.56" 3.12° 38.63° 88.87
25%FC 254.00° 5.37° 82.25° 95.81

FSW 246.12° 5.56° 120.31° 96.14
LSD 457 0.95 26.87 NS
CV(%) 2.58 32.46 53.30 5.22

Mean within a column followed by a different letters represent significant at P=0.05 by LSD test

NS = non significant

5. uaraInslRinfiiAeaRUsznaunanan waz SununaRens @"mfaum@ﬁzgﬂ%\iﬁu ﬁwﬁﬂm@zgn
NANAR Wy {iwﬁﬂmmmmuﬁqﬁqﬁu uazivinans
mslshina 5 seailifiasiadnuandasiens mLL‘V\lmmummmnmmm yananmYi Wummﬂumw
SumndeTiFnng uastihurhnunnzatusia 100 wWin 100%FC wﬂwumunm@ml,mlmn 100 Ha uaztwn
winwinnsliinidlefaatnarnldsuaunasiede ananun 100 wdndAunniign

Table 5 Effects of water regimes on yield components of arabica coffee.

No. of Weight of
Cherries/ Cherries/tree Cherries/tr 100 cherries 100
Treatment  Node/ Bearing branch ee (g.) (9.) green
branch  node/branch

bean (g)
100%FC  13.37 8.75 63.12" 860.25° 1747.17° 204.42° 24.20°
75%FC  13.25 8.68 53.25° 967.00° 1707.72° 180.01° 23.00%
50%FC  12.68 8.75 38.62° 1169.25°  2094.13° 179.85° 22.51°
25%FC  12.68 8.75 82.25° 1115.00° 1860.94" 167.49° 21.99°
FSW 12.25 8.06 120.31° 1599.00° 2758.28° 172.92 23.17%°

LSD 406 NS NS 26.87 136.50 240.22 10.13 1.21

CV(%) 11.45 10.17 31.68 7.94 7.84 7.94 7.51

Mean within a column followed by a different letters represent significant at P=0.05 by LSD test

NS = non significant
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Table 6 Effects of water regimes on quality of Arabica Coffee.

%Grade
Treatment A » v 5 Cup testing

100%FC 63.61° 22.82% 7.01 6.57" 120.00
75%FC 77.84° 7.17° 6.21 8.78" 109.00
50%FC 55.56" 28.10° 7.11 9.23" 103.00
25%FC 61.36° 20.98° 8.68 8.97° 112.00

FSW 53.22° 19.37° 17.14 10.27° 103.00
LSD , 10.70 5.67 NS 2.20 NS
CV(%) 11.41 16.75 19.14 67.11 21.60

Mean within a column followed by a different letters represent significant at P=0.05 by LSD test

NS = non significant
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