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Water supply is a primary factor affecting the physiological process, growth,
yield, and phytonutrient composition in chili. Optimum watering can improve crop
growth and allow yield production according to the potential of cultivar. In several
studies, drought stress can stimulate the production and accumulation of secondary
metabolites in plants, however, this response is specific. To use water management for
high capsaicinoid production in chili, it is necessary to study the responses of the
interested chili cultivars. This study aimed to investigate the effects of watering regimes
on the physiological traits, srowth, yield, and capsaicin content of C. annuum and C.
frutescens under greenhouse conditions and to evaluate the effects of watering
regimes on agronomic traits and capsaicinoid content of C. annuum and C. frutescens
under field conditions. The study was divided into two experiments.

Experiment 1 was a pot experiment grown under greenhouse conditions. The
experimental design was a 3x4 factorial in CRD, conducted on three chili cultivars:
Super-Hot 2 and Huay-Siiton (C. annuum) and Kee-Nu-Suan (C. frutescent). The chili
plants were irrigated with four watering regimes: 100, 80, 60, and 40% of maximum
water holding capacity (MWHCQC) after the anthesis through fruit development. It was
found that leaf water potential (LWP.q), leaf greenness (SPAD), relative growth rate in
plant height (RGRpeignt), l€af area index (LA), fruits/plant, fruit fresh and dry weights, fruit
sizes, harvest index (HI), and capsaicin yield of three chili cultivars were significantly
different. The study also found that reduced watering regimes can inhibit physiological
process, growth, yield, and capsaicin content in studied chilies. The watering regimes
at 40% MWHC drastic decreased LWP,q and the maximum quantum yield of PSII (F,/F,)
compared with other watering regimes. It also limited relative growth rate in canopy
width (RGRyign) and LAI, and reduced yield and capsaicin yield. On the contrary, the
60% MWHC gave the highest SPAD. The watering regimes at the 60 and 40% MWHC
decreased fruit/plant, fruit fresh and dry weights, and fruit sizes. In the case of 40%

MWHC, the dry yield was too low, and it was impossible to analyze the capsaicin



content. The 80 and 60% MWHC did not significantly induce the capsaicin content or
pungency of the studied chili cultivars, thus the capsaicin yield of studied chili cultivars
was greatly reduced by severe reduction of fruit dry yield under restricted water supply.
Considering the reduction of capsaicin yield under restricted watering regimes, Hueay-
Sii-Ton had higher percentage of capsaicin yield reduction than the other two studies
cultivars. Therefore, Super-Hot 2 and Kee-Nu-Suen, and 60% MWHC watering regime
were selected for the study in experimental 2.

Experiment 2 studied in field conditions with 2x2 split-plot design and three
replications. Super-Hot 2 and Kee-Nu-Suan were irrigated at two watering regimes: 100,
and 60% of MWHC after the anthesis through fruit development. Results of the
experiment revealed that Kee-Nu-Suan had higher RGRheight, RGRwiatn, fruits/plant, fruit
dry weights, HI, capsaicin contents, dihydrocapsaicin, and pungency levels than the
Super-Hot 2. It also gave 1.5-fold higher of capsaicinoids yield than the Super-Hot 2.
The irrigation regimes during anthesis to fruit ripening did not affect RGRhegnt and
RGRweth LAI, and HI. The 60% MWHC decreased fruit size in both chili cultivars, but
significantly promoted dry fruit weight, capsaicinoid contents, pungency level, and
capsaicinoid yield of both studied chili cultivars. Fruit dry weight was, however,
increased under irrigation of 60% MWHC. In terms of capsaicinoids, restricted water can
significantly induce the capsaicinoid content, pungency level, and capsaicinoid yield of
the studied chili cultivars.

From the results, it can be concluded that restricted water supply after the
anthesis through fruit development is not suitable for stimulating production and
accumulation of capsaicin for all three chili cultivars grown in pots under the
greenhouse conditions. Water deficit limited physiological processes, growth, and yield
of chili without being able to-promote the production and accumulation of capsaicin
in chili fruit. Watering regime at 60% MWHC in field conditions is a potential method to
promote the production and accumulation of capsaicinoids in chili. Nevertheless, it is
necessary to selected chili cultivar that can provide high capsaicinoids yield under

water stress to use with water restriction management.
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