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ABSTRACT
An experiment was conducted to evaluate the agfdicaf plant growth regulator (GABA) on the varat
in growth, yield and yield attributes of chitlv. Narikalkhola under the regional condition of Mymsengh,
Bangladesh. The experiment comprised of three leveISABA viz. 1, 2, and 3 mgl* and fresh water
sprayed as control on chilli plant at 30 DAT. Theperiment was laid out in a Randomized Complete Block
Design (RCBD) with three replications. The applicatafnGABA significantly increased the plant height,
number of branches and leaves plartanopy area, root length, weight of root, stem leaf as well as the
total dry mass over control. GABA @ 3 mglhad the most effective approach for obtaining fifghest
significant impact on green fruit yield due to ieased number of fruits plahi@and fruit size followed by
2 mgL with same statistical rank while control treatmems the least significant impact on the aboveéstrai
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Introduction

Chilli (Capsicum annuum L.) belongs to the genw@apsicum and the family Solanaceae. Chilli is native of
Central America and the West Indies but spread kfyuithroughout the tropical countries after the
discovery of America and the West Indies (PrutBR3). It is virtually an indispensable item in tkichen

for everyday cooking. The red chilli fruit contaii$.9% protein, 31.6% carbohydrate, 50 mg/100g
vitamin-C and small quantities of vitamin A, B aBdIn Bangladesh, chilli ranks'in area (349 thousand
acres) and " in production (2,54,000 m tons) among the spi@&S, 2007). Chilli is widely grown in all
parts of the country and its winter production agvabout 70% of the total production (BBS, 2007A)t B
the average yield of chilli in Bangladesh is vesywlcompared to other leading chilli growing cousrin

the world (FAO, 2005) due to improper cultivatiommagement practices. Improvement of existing spice
crops through proper cultural management practieesl urgent attention to meet increasing demand of
edible spices for the fast growing population ohBladesh. That is why, special attention shoulanbaee

for increasing the yield per unit area by adoptmgroved technologies and management practicebign
connection, use of plant growth regulators (PGRightrbe a useful alternative to increase crop pctdo.
Many developed countries like Japan, China, Pokamdl South Korea etc. have long been using PGRs to
increase crop yield. PGRs are being used as ao aichance crop yield (Nickell, 1982). Among theR3¥G
GABA is a new plant growth regulator that may hawany uses to modify the growth, yield and vyield
attributes of plant. GABA contains 1% GAnd 0.05% STC (Kamurm al., 2001) which have capability to
enhance the growth and yield attributes in sesdsianf, 2007), in mungbean (Begum, 2006), in rice
(Afroz, 2005), in onion (Rahman, 2005) and in s@&béRahim, 2005). Research works with GABA on
growth, yield attributes and yield of chilli areasity. So, there is ample scope of conducting rebeaith
GABA for increasing yield of chilli. Consideringetabove facts, the present research work was @haert

to observe the effect of GABA on growth, canopysture, yield attributes and yield in chilli andfind

out the effective dose of GABA for getting the héglyield.

Materials and Methods

The experiment was carried out at the Field Laloyabf the Department of Crop Botany, Bangladesh
Agricultural University, Mymensingh, during the pmt from 10 February to 25 June 2008. The
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experimental field was medium high belonging to S@atola Soil Series of Grey Floodplain soil under
the AEZ-9 (Old Bahmaputra Flood plain). The soikveilty loam. The nutrient status like soil pH, angc
carbon, organic matter total nitrogen, availableoggorus, potassium and sulphur contents of the
experimental field were 7.1, 1.25%, 2.06%, 0.1185Q, 0.13 and 12.10, respectively. The lowestayer
air temperature was 20.91°C in February and maximuas 28.07°C in May followed by June 27.93°C.
Average rainfall was also high (316 mm) in June éowlest 92.2 mm in March while February was
rainless. Similarly, relative humidity was maximumJune (94.22%) and minimum in February (72.00%).
The local landrace chilli variety, Narikalkhola atidee concentrations of plant growth regulator B
viz, 1, 2 and 3 mgl* were used in the present study while distilledewapray was done at 30 DAT as
control by a hand sprayer at afternoon. The segslliof chilli were collected from local market of
Sutiakhali, Mymensingh and the GABA was collecteahf Dr. Yasuo Kamuro, Marketing Director, BAL
Planning Co. Ltd., Ichinomiyo, Japan by Dr. Md. @h# Islam, Professor and Head, Department of Crop
Botany, Bangladesh Agricultural University, Mymangh. The experiment was laid out in a Randomized
Complete Block Design (RCBD) with three replicasoithe size of the unit plot was 2 m x 2 m. Diséanc
between block to block and plot to plot were 1.@ &b m, respectively while plant to plant and rmw
row distances were maintained at 50 cm. The dokéartiizers were urea 260, TSP 200, MP 150 and
gypsum 80 kgha. Well decomposed cowdung (5000 kg) and all fegiliexcept 50% urea were applied to
the field before final land preparation. The renragnb0% urea was applied as top dressing at 40 afégs
transplanting during flowering and fruiting statage. The seedlings were transplanted in the aiterion

10 February 2008. Gap filling, irrigation and weegli management of insect and pests were also done a
an intercultural operation. About 1, 2 and 3 m@s#BA powder were added to one liter of water as per
treatment and spraying was done on chilli plantafernoon by using a hand sprayer. Green fruitewe
harvested at weekly intervals depending on the mitatiHarvesting was started at 65 DAT and contthue
till 135 DAT. Data were recorded on plant heightmber of branches and leaves pidntanopy spread,
root length, weight of root, stem and leaf, tota} chatter, chlorophyll content, number of fruitapt™,
siliqua length, fruit diameter, single fruit freskeight, fruit weight plant, fruit yield (tha®). The collected
data were analyzed statistically following the gsi of variance (ANOVA) technique and the mean
differences were adjusted with Duncan’s MultiplenBa Test (DMRT) using the statistical computer
package program, MSTAT-C (Russell, 1986).

Results and Discussion

The results of the study obtained on the regula&dfgct of plant growth regulator (GABA) at differe
concentrations on various morpho—physiological yiettl contributing characters have been presemed a
possible interpretations have been made in thipteha

Effect of GABA application on morpho—physiologicaharacters of chilli

Plant height: The application of GABA had significant influenc@ul< 0.05) on plant height at all growth
stages (Fig. 1) where plant height increased witlreiased concentration of GABA. The highest plant
height was recorded at 3.0 mgIGABA application at all growth stages while 2.0 myGABA had also
statistically same rank. In contrast, control alevayaintained the shortest plant height. Furtheantpl
height increased rapidly until 105 DAT and thereafhcreased slowly reaching a peak at 135 DAT. The
GABA treated plants showing increased plant hetghh in control may be due to increased number of
internodes or length of internodes because of asz@ cell number. Similar result was also repobigd
Abdullah (2002) in soybean and Islam (2007) in sesaThey reported that plant height increased with
increased concentration of GABA.

Number of branches plant™: Branch production was significantly influenced the application of
different doses of GABA on chilli while it increasevith the increasing concentration of GABA. Result
further revealed that branch number of chilli ireed with age till 120 DAT followed by a declineedio
some branches were died. The dose of 3.0 Tngiioduced the highest number of branches plawer its
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growth period followed by 2.0 mgt with same statistical rank. In contrast, contriaings produced the
fewest branches plaftover its growth period followed by 1.0 mgLThe result is supported by the report
of Begum (2006), who reported thegiplication of GABA (range 1-8.0 mgL™®) increased branch number
over control in mungbean. Similar results were atgmorted by Rahim (2005) in soybean. In the presen
experiment, branch number of chilli increased v@ABA application which achieved the goal for gedtin
higher yield in chilli by the application of GABA.

Leaf number plant™ The effect of GABA application on leaf productienchilli was significant at all
growth stages (Fig. 3). Result revealed that leahlper increased till 105 DAT followed by declined
because of leaf shedding. The leaf production Byr8gL™ was significantly higher over other doses in
most of the growth stages. Control had the loweat humber at all growth stages. The variationes |
number might occur due to the variation in numbebanches plant The result obtained from the
present study is consistent with result of Rahi®0E) in soybean who stated that the highest lezsdf aas
observed in 2.0 mgt of GABA. The results are also supported by theltesf Islam (2007) in sesame.

Canopy spread: The canopy size had also significant influenced tluthe GABA application where it
increased in GABA applied plant compared to cdmgtant and the highest canopy size was rded in

3 mgL™ GABA applied plant (35.0 cm) followed by 2 mgL(33.2 cm) with same statistical rank. In
contrast, control plant produced the lowest cansigg. The canopy size was greater in GABA applied
plant due to production of higher number branchastp than control.
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Fig. 1. Effect of GABA application on plant heigit Fig. 2. Effect of GABA application on number of

different plant growth stages of chilliv. branches plant at different plant growth
Narikalkhola. Vertical bars represent LSD stages of chillicv. Narikalkhola. Vertical
(0.05- bars represent LS[os.
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Fig. 3. Effect of GABA application on number of \es plant at different plant growth stages of chiti.
Narikalkhola. Vertical bars represent Lg[as)

Table 1. Effect of GABA application on some plahacacters in chillcv. Narikalkhola

Treatments Canopy Root Root dry Stem dry Leaf dry Total dry Chlorophyll
spread length weight weight weight mass  contentin leaves
(cm) (cm) plant’(g)  plant’(g) plant’(g) planti(g)  (mg g'fw)

Control (Tp) 26.4¢c 26.4b 154 b 131.2¢c 23.3¢c 168.9 ¢ 1.82

1 mg/L (Ty) 30.2 bc 279b 183 a 155.2b 28.2b 201.7b 1.90

2 mg/L (Ty) 33.2ab 323 a 20.2a 168.9 a 332a 2223 a 1.96

3 mg/L (T3) 35.0a 328a 210a 171.3 a 359a 2272 a 1.88

Level of sig. * * * *k *k * NS

LSD (0.05 3.78 3.05 2.81 11.82 4.12 24.80 0.23

CV (%) 10.91 6.12 9.21 4.88 8.29 9.71 6.19

In a column, figures having the same letter (sndodiffer significantly at p< 0.05 by DMRT; Sig. = Significance;

NS = Non-significant; *, ** = Significant at 5% ari®o level of probability, respectively.

Root length: The effect of GABA application on root length dfili was significant. Results revealed that
root length was higher in GABA applied plant thamtol with being the highest in 3.0 mgL(32.8 cm)
followed by 2.0 mgL* (32.3 cm) with same statistical rank. On the otiend, control plant produced the
shortest roots (15.4 cm). This result is consisteitlh result of Abdullah (2002) who reported thabt
length increased in soybean due to GABA application
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Root dry weight: The root dry weight plantwas significantly influenced by GABA applicatiofigble 1).
Results revealed that root dry weight increasedh witreasing hormone concentration. The highest roo
dry weight plant* (21.0 g) was recorded in 3.0 MgIGABA application which was statistically similay t
2.0 (20.2 g) and 1.0 mgt (18.3 g). The lowest root dry weight was reea in control plant
(15.4 gplant’). The root dry weight was higher in GABA applietmt might be due to taller roots than
control. Islam (2007) reported that root weightréased in GABA applied plants of sesame than cbntro
plant which supported the present experimentaltresu

Stem dry weight: The application of GABA at different concentratsoaffected the stem dry weight of
chilli (Table 1). Results revealed that stem dryiglie increased with increasing concentration of GAB
due to increased number of branches. The higher dtg weight was recorded in 2.0 and 3.0 migkith
being the highest in 3.0 mgl(171.3 gplant). In contrast, the lowest stem weight was recoidezbntrol
plant (131.2 gplant). This result is consistent with Afroz (2005) wieported that straw weight in creased
in GABA applied plant than control in rice.

Leaf dry weight: The effect of GABA application at different contextion on leaf dry weight was
significant (Table 1). The highest leaf dry weigh@s observed in 3.0 mgtof GABA applied plant
(35.90 gplant) followed by 2.0 m [* (33.2 gplant) with same statistical rank. Contrarily, contrdamt
produced the lowest leaf dry weight. The leaf drgight was higher in GABA applied plant due to
production of greater number of leaves than conRahim (2005) observed that application of GABA on
soybean increased leaf area as well as leaf weight.

Total dry mass plant™ Total dry mass (TDM) production was significaniifluenced by the application

of different doses of GABA on chilli (Table 1). Tleses of 3.0 and 2.0 mgimaintained the higher TDM
with being the highest in 3.0 mg(227.2 gplant). In contrast, control plants produced lower TDM b
1.0 mgL™. Increased TDM at 3.0 and 2.0 mgdoses was possibly due to greater number of leakiesh

help to produce more assimilate and thereby TDM fidsult is supported by the result of Samsuzzaman
(2004) who reported that application of GABA (ran@®-2.0 mgL’) increased TDM over control in
groundnut with being the highest in 2.0 mghormone application at 45 DAS.

Chlorophyll content in leaves: Results revealed that chlorophyll content in lsavkie to GABA
application was insignificant (Table 1). But appdhg the chlorophyll content was greater in GABA
applied plant than control.

Effect of GABA application on yield attributes angeld in chilli

Number of fruits plant™ The effect of GABA application on fruits plahtvas statistically significant at p

< 0.05 (Table 2). Result revealed that the numbeiruits plant® increased in GABA treated plants
compared to control. The highest fruits pfamtas observed in 3.0 mgLGABA application (250 plant)
which was statistically similar to that of 2.0 mg239 plant) GABA application. The lowest fruits plant

! was recorded in control plant (191 plaht The fruits plant was greater in GABA applied plants might
be due to increased number of branches as wetliasearing nodes. Similar result was also remblig
Begum (2006) in mungbean and Rahim (2005) in saybetao observed increased pod number due to
GABA application.

Fruit length: The effect of different concentration of GABA ajgtion had non-significant influence on
fruit length in chilli (Table 2). However, resuktvealed that numerically fruit length increasedsiABA
applied plants than control and the highest freiitgth was recorded in 3.0 mglwhile the lowest was
recorded in control plants. Rahim (2005) reporteat pod length increased in GABA applied plant than
control in soybean which is opposite result of phesent study.

Fruit diameter: The effect GABA application on fruit diameter dfii was significant (Table 2). Result
revealed that fruit diameter increased in GABA #&aplplant than control. The higher fruit diameteasw
recorded in 1.0, 2.0 and 3.0 mglwith being the highest in 2.0 mgL(0.78 cm) and control plants
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produced the lowest (0.71 cm). This result is cstasit with Islam (2007) reported that fruit dianmete
increased in GABA applied plant than control inasas.

Single fruit fresh weight: The effect of GABA application on single fruit &g weight was statistically
non-significant at p< 0.05 (Table 2). However, apparently the singlet fftesh weight was greater in
GABA applied plants than control.

Table 2. Effect of GABA application on yielattributes and yield in chillev. Narikalkhola

Treatments Fruits Fruit Fruit Single fruit  Fresh fruit ~ Fresh fruit  Fruit dry
plant® length diameter  fresh weight weight plant* yield matter
(no) (cm) (cm) (9) (9) (tha? percentage
Control (Tp) 191c 5.69 0.71b 1.05 169 c 10.82¢c 22.5
1 mg/L (Ty) 219 be 5.77 0.76 ab 1.06 207 b 13.29b 22.3
2 mg/L (Ty) 239 ab 5.83 0.79 a 1.15 245 a 15.60 ab 22.1
3 mg/L (Ty) 250 a 5.85 0.78 a 1.15 263 a 16.30 a 22.1
Level of sig. * NS * NS *k *x NS
LSD (0.05 29.70 0.20 0.06 0.13 24.6 2.37 1.26
CV (%) 7.98 2.09 4.40 5.78 7.17 9.86 2.83

In a column, figures having the same letter (s)hdodiffer significantly at g 0.05 by DMRT; Sig. = Significance;
NS = Non-significant; *, **= Significant at 5% arids level of probability, respectively.

Fruit yield: There was a remarkable difference in respecteshfifruit yield both per plant and unit area
(Table 2). Result showed that fruit yield both péant and unit area increased due to GABA appbaoati
compared to control. Results further revealed fhat yield increased with increasing concentratioi
GABA. The highest fresh fruit yield (263 gplahand 16.30 tha) was recorded in 3.0 mgLfollowed by

2.0 mgL? (245 g plant and 15.60 thd) with same statistical rank. In contrast, the Isirfeuit yield was
recorded in control plant (169 gplahand 10.82 thd). Seed vyield increased in 2.0 and 3.0 mglue to
increase in fruit number and fruit size. Similasult was reported by Rahim (2005) in soybean. They
observed that seed yield increased due to applicati GABA and the highest seed yield was found.th
and 1.0 mgC* GABA application, respectively.

Fruit dry matter percentage: The effect of GABA application at different doses fruit dry matter
percentage was insignificant (Table 2). MoreoverdBt matter in fruit was numerically lower in GABA
applied plants than control. The application of G¥Bas tremendous effects on fruit yield in chillida
application of 2.0 and 3.0 mglis the best dose for increased fruit yield.

Conclusion

From the results obtained from the present findihggas clearly found that the application of GABWAd
significant influence on most of the plant parametehile GABA 3.0 mgL* had remarkable superiority
for plant growth, yield components and yield of IClmver the other doses of GABA.
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