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B  ttl ur .  M H-4 with two growth regulators having concentration AA (30, 40, 50, 
... o p m) and GA3(30,40, 50, 60 & 70 ppm) .. Water was used as _a con rol. A 

ra mi d bl c design with a plot size of 2 m x 2 m included three rep_1cat1ons _of each 
tr atment n March 30, 20 19 ,  the seeds were sown with a 2 m x 1 m plantm acing he 
ap lication of plant growth regulators has a major influence on bot� th_e reproduc 1 1e  and 
egetative traits of the crop. The fruit yield per hectare (58.45 t/h), fruit d iameter 23 89 cm) ,  

we ight ( 1 . 273  g) ,  TSS ( 1 7 . 89  °Br ix), vitamin C content ( 10 .77  m�/1 OOgm) ,  and seed pu lp 
f ·  e a l l  determined to be best when 40 ppm GA3 was app l ied at the 2 ,  4  leaf s a g e  
( 1 : 9 . 16 ) .  .  �  
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The bottle gourd, also referred to as lauk i ,  kadu, ghiya,  or doodh i  in Ind ia (Lagenaria siceraria _L .  2n = 

2x = 22), is a popular crop. It could have originated in trop ica l Africa. Th is vegetab le provides an 
excellent source of carbohydrates, vitamin A, vitamin C ,  and m inera ls. Hi l l i  et al., (2010) .  The bot le 
gourd is a plant that belongs to the kingdom Plantae, division Magnol iophyta, class Magno l iops ida, 
order Cucurb ita les, and fami ly Cucurbitaceae. The name " lagena," wh ich trans lates to "the bott le," is 
where the genus Lagenar ia of bottle gourds got its start Minocha (2015) .  In tropical countries , 

agenar ia siceraria Mo l i  Stands ,  a ve etab le crop with a fleshy fruit and seeded pepo, is w ide ly 
cultivated (Shah et al .  01 O . loe Candolle (1882)  c la ims that bott le gourd has been d iscovered in 
its natura l state in outh Africa an n ra u er ana Wh itaker ( 1 9 6 1 )  hypothes ised that it is probab ly 
native to tropical Africa based on the diversity of seeds and fru its. It 's de l ic ious ,  cr isp, and soft frui s 
are enjoyed by both rich and poor people (Ram et al., 2006). 

Cucurbit flowering is important because it inf luences fru it ing and production. On the same Ian . 
s am inate and p ist i l late flowers can be found in var ious arrangements and separate ly Desai et a .  
2011 ) .  Bottle gourds are normal ly harvested in Ind ia  in two different crops : the first from rm - ctober 
seed ing to m id-March harvesting ,  and the second from ear ly-March sowing to mid-July harves ing 
(harvest). It is a monoecious annual  p lant with an ascend ing or trai l ing vine. Long ,  for ed tendrils 
extend from the stem's ha iry texture. F lowers have sta lks, and the female flowers' sta lks are shorter 
than the ma le flowers. They are ax i l lary ,  so l itary, and un isexual .  It produces a wide range of 
morpho logies of hard-she l led fru its, inc lud ing long,  ob long, and spherical ones. 

The hos of phys io logica l  processes invo lved in crop deve lopment, such as b looming and fru iting, are 
controlle� b� p lant �r��h regulators (fruit set and parthenocarpy) .  Addit iona l ly ,  the are e m p l o  ed in 
the g7rm i nat 1on ,  lnhlbit ton of growth ,  and post-harvest ripen ing of ass im i lates .  P G R  are em p l o  ed in 
very trny amounts to control p lant deve lopment. Add it ional ly ,  they regu late the length of the internode 
b loom ing ,  �ruit sett ing, and fruit r ipen ing .  � h e y  al�o govern th de elopmen t  of the shoot nd he root. 
PGR , whrch are frequently emp loyed m  hort icu lture ,  have been ut i l is e d  to lter the t i m i n g s  f  
b loom ing and fruiting In a variety of fruits and vegetable ( M i  hr 20 ).  0 

NAA is an essential regu lator of p lant growth t at enh nee the d v lop m ent of bottle g'>u d I  t  b 
encourag ing  ce l l d iv is ion ,  c II  long t ion ,  an c I I  n l g ment in th pie I  r  g i o n  of pl \ � � n  s  Y  
al., 2 0 0 3 ) .  NAA is u ed to c rruc l ly  t h l n  ,  u it ,  reduc ruit rop , in uc flowering inc an s f  �r� et 
and hence increase product ion. NAA int ct will n s vi p r o d u c i n g  th enzy� reas� ruit size ,  
synthes is of ce l l wa l l  and cytopl ic co pon t NAA i iti t s continuous fl es �equired for the 
spray ing ,  cucumbers produced the largest ru its with the thickest f lesh (Das and Rowbehnng. After NM 

a a. 1999) .  
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l 2. MAT RIA AN M THOD 

Gibberel l ic acid is a vital growth regulator that �ay be applied in a number of ;.�t t�/h!�i�e �::� 
growth yield and features that affect production (R f ekher et et., 2002). 1  l t t  c  t  '  seed known' as GA3, is the most well-known of the four main .type� of gibbe.rellins. .t promo e� fruit 
germination, cambial activity, growth, c > I I  elongation, n.ucle1c acid synthesis, protein synthesis, 
set, leaf expansion ,  and dormancy br ak (D v l in n W1 h m, 1986) .  

2.2. 1 Fruit Length (cm): A random sample ten fruit was taken from each plot to record fruit 
characteristics viz., fruit length and fruit circumference , fruit length was measured from the peduncle 
end of fruit up to the b lossom scar point with the help of measur ing tape. Total length of ten fruit was 
divided ten to obtain average length of the fruit var iety. 
2.2.2 Fruit Diameter (cm): The same fruits used for measur ing the length of fruit were ta en or 
measur ing the diameter . D iameter of fruit was measured with the help of Vern ier call ipers and he 
average fruit diameter was ca lcu lated. 
2.2.3 Fruit Weight (kg): The total yield of plot was recorded in kg and d ivided by the number of fruits 
of that plo! to �btain average we ight of edi.91.e g:een fruit or � var�ety in a particular replication . 
2.2.4 Fruit Yield Per Hectare (t/ha): )fu1t yie ld at physioloqical maturity was recorded from e 
harvested fruits of net p lot in each rep l icat ion and the average of three replications was e pressed as 
Uha. F= 

Quality parameters 

Yield Parameters 

For t h e e  periment , a bottle gourd cu lt ivar ca l led MGH-4 was employed: Three replicat ion were us�d 
in the Random ized Block Des ign exper iment . The bottle guard variety MGH-4 was trea ed w1 h 
gibbere l l 'c acid 3 O 5 70 aru!_80 m) and naphthalene acet ic ac id (30, 40, 50, 60 and 70 
ppm) t 2, 4, and 6 days after plant ing (DAS) The important aspects of the lant growth r�g_ula .QfS 

used in the expenrnen . roug c rse of the exper iment ,  a total of 1 2  treatmen s includ ing 
various concentrations of NAA and GA3 were used .  The treatments were T1 (Control). T2 (30 ppm - 
NAA), T3 (40 ppm NAA), T4 (50 ppm NAA), TS (60 ppm NAA), T6 (70 ppm NAA), T7 (80 ppm AA) 
TB (30 ppm GA3), T9 (40 ppm GA3), T 1 0  (50 ppm GA3), T 1 1  (60 ppm GA3) and T 1 2  (70 ppm GA3). 
Due to the size of the p lant popu lat ion ,  it was diff icu lt to observe every p lant ,  thus the techn ique of 
random samp l ing was employed to document observations of the numerous attributes of the p lants 
��ring th Inv• t1� .. tlen. Thr•• pl�nt, w•r• randomly ael•oted from II repr nt•t v• mplin f 

ti Ulltl r, fr H h pl t. {J'ffY) } 
2.2 Parameters of Study �1er...f, �i) 11) U Ptj � ,v  

rt.JA_rJJ- -� ro;r- t 

/. .. 

2.2.5 �.S.S. r�rix): T . S .S .  (T�tal Solub le Sol ids) content of a so lut ion is determ ined by the inde 
O refraction. Th is rs measured us ing a hand refractomete , and is referred to as the degrees Sri Sri 
I 

t - 
t e term used when a refractometer equ ipped with a sca le ,  b sed on the relat ionship be e 
ref:active ind ices. at 20°C and �ercentage by mass of total so lub le so l ids of a pure aqueou ucros:n 
Th, tests the sol ids concentration of a sucrose contain ing so lut ion .  
2.2.� A orbic Acid ( V t  min .CJ (mg!100gm): Ascorbic acid content of fruit a determined b 
d! lut ing the �own vo lume o� JU with 3 perc nt met -phosphor ic ci nd t itrating ith 2 l 
d 1c lorophenol- i ndop  enol s o l u t l o  A O . A C . ,  19 80) ,  i l l  the f int p ink  co lou r  obt i n e  '  
2.2.7 S d-Pul ti : Se d pu lp  rat o at physloloqlc I  m turity s r cor ed b e i g h t  f . 
(flesh) to we i g ht of d .  o  ruu pu lp 

,, 
( . 
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3. RESULTS AND DISCUSSION 

The findings of the current study on the impact of plant growth regulators on bottle
1 

gour:ri 
c ens The findings have been explained in terms of the effects of severa exp f ! lowing 

treatments. The results of the experiment have been presented separately under the O 

headings. ·  I  gth of fruit Fruit Length (cm): Fruit length data shows the significant result. The maximum .en f und 
recorded in T7NAA 80 ppm was 48.00 cm fol lowed by T 1 0  GA3 50 ppm (45.50 cm) wh ich was O 

to be at par with each other and both treatments were superior to the T1 control (32.3�) .  d 
Mandal and Maity (1990) observed that bottle gourd cv. Pusa Summer Prolific Long treate O with th growt r• utator• AA (100 or aoo r,pm), QA ( r eo .PPm), �r I ( option) < O or i 

ppm), MH (1 oo or 200 ppm) or morphact in (25 or 50 ppm) .  Highest fruit Ieng h (61 .6 cm) was 
obtained with 100  ppm NAA. 
Fruit Diameter (cm) :  Fruit diameter data shows the significant resu lt . The max imum . d iameter of fruit 
recorded in T9 GA3 40 ppm (23.89 cm) followed by T7 NAA 80 ppm (22.94 cm) wh ich was found to 
be at par with each other. M inimum was found in treatment T1 control ( 13 .44 cm). . 

in hand Choudhary (1989 and Chovatia et al., (2010 ) .  Manda l  and Ma1ty (1990 )  
observed that b o t  e  gour cv. usa Summer Pro l if ic Long treated with the growth regulators AA 
(1 oo or 200 ppm.) ,  GA3 (25 or 50 ppm) Eth rel (ethephon) (1 O o� 20 pp.m.), MH ( 100  or 200 ppm) or 
morphact in (25 or 50 ppm .) .  H ighest fruit g irth (22.5 cm) was obta ined with 50 ppm GA3. 

Fruit Weight (kg): Fruit we ight data shows the s ign if icant resu lts . The max imum weight of frui 
recorded in T9 GA3 40 ppm ( 1 . 2 7  kg) followed by T7 NAA 80 ppm (0 .96 kg) wh ich was found to be at 
par with e _ h other and both treatments were observed superior to the T1 control (0.69 kg) .  

ixit and Mishra (200 eported that app l icat ion of growth regu lators like GA3, (25 or 50 
ppm) ,  ethre l (ethephon) (250 or 500 ppm) and NAA (50 or 100  ppm) in bitter gourd cv. Coimbatore 
long (green) . Among the growth regu lators , .GA3 at 50 ppm was found to be the most effective for 
h igher fruit weight ( 1 .74 kg) .  

r 

Fru it Yield Per Hectare (t/ha) : Total fruit y ie ld per hectare varies from 1 6 . 8 5  t/ha to 58 .45 t/ha . 
Ana lys is of total y ie lds per hectare data shows the s ignif icant resu lts . Maximum fruit y ield recorded in 
T9 GA3 40 ppm (58 .45 t/ha) followed by· T7 NAA 80 ppm (42.49 t/ha) which was found to be at par 
with each her . M i n imum fruit y ield per hectare was recorded in treatment T1 control ( 16 .85  t/ha). 

\l"\ erwade et al., (200 'reported that App l ication of growth regu lators l ike GA3 (25 or 50 
--- ppm , ethre t ep on 250 or .500 ppm) and NAA (50 or 100  ppm) in bitter gourd cv. Co imbatore 
� long (green) . Amon the rowth re ulators , NAA at 50 ppm was found to be most effective for fruit 

yield ( 1 8 . 1 6  ti  Sharma et al., ( 199 found in h is stud ies with the cu ltivar Pusa summer Prolific 
an s er · trs'everal growth regu lators, some were app l ied at the 2- and 4-true 

l�af stages a. some 35 an� 45 days after. sowing .  Data are tabu lated on growth , flowering and 
yie lds . The h ighest average yields were obta ined with GA3 at 50 ppm (316 .8 q/ha) and with Atoni 
[N i trophenolate-sod ium+nitroguainco l-sod ium] at 0 . 1  %  ( 3 16 .2  q/ha) .  The control yield was 1 1 6 . 7  q/h. 

:r.s.s. (0Brix): total solubl: s�lid data shows the s ignificant resu lt . The ma imum T .S.S was recorded 
in T9 GA3 40 ppm.(�  7 .89 Bnx) fol lowed by T7 NAA 80 ppm ( 1 6 . 1 7  °Br i  ) was found to be at par ith 
each other . The m i n imum was recorded in treatment T1 (5 .36 °8r ix). 
Ascorbic Ac id (V.itamin C) (�g/1�0gm):  Ascorb ic ac id var ies from 10 . 77  mg/1 OOgm to 6 .83 
mg/1 OOg�. Analys is of ascorbic ac id data shows the s ign ificant result. Ma imum ascorbic acid 
recorded in T9 GA3 40 �pm ( 10 .77  mg/1 OOgm) fol lowed by T7 NAA 80 ppm (9 .60 mg/lOOg ) h' h 
was found to be at par w ith each o.ther and min imum in T1 contro l (6 .83 mg/1 OOgm of fruit u�) IC 
Seed-Pu lp Rat io: Seed-Pulp Rat io data shows the s ign ificant resu lt. The ma imum see� pui' . 
was recorded in T9 GA3 40 ppm (1 : 9 . 1 6 )  fo l lowed by T7 NAA 80 ppm (1 :8 .68)  which wa f -p P ratio 
at par with each other as compare to contro l T1 (1  : 5 .05 ) .  s  ound to be 
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TABLE 1 .  Effect of Plant Growth Regulators on03rowth arameters of Bottle Gourd (Lagenaria 
siceraria)cv.MGH-4 

Sr. Treatments Fruit ruit ruit r i T.S.S.  Ascorbic Seed- 
No. Length Di meter w i h Yiel ( 08rix) Acid Pulp 

(cm) (cm) ( k )  Per (Vitamin C) Ratio 
Hect re (mg/100gm) 

I  (t/ha) 
1 .  T1 Control) 32:3�1 13 .443 0.687 16 .847 5 .363 6.830 5.047 

2 ( '  0 
I= 

=-:; 

2. p NAA) 
3. T3 (40 ppm 39.6f7 19 .250 0 .867 34.687 1 1 . 6 3 3  8  143 6  680 

NAA) , 

4. T4 (50 ppm 39.1f� 20.027 0.670 22 . 140  1 2 . 6 1 3  7.803 7 833 
NAA) I 

5. TS (60 ppm 42.251 18 .973 0 .803 30.867 13 .557 8.553 8.280 
NAA) 

6. T6 (70 ppm 43.91l-, 17 .250 0 . 8 1 7  20.427 15 .640 9 .220 8.007 
NAA) ... 7. T7 (80 ppm 48.oop 22 .943 0 .957 42.487 1 6 . 1 7 0  9 .603 8.677 
NAA) 

. 

8. TB (30 ppm 4 1 .33! 19 .223 0.887 21 .733 15 . 353  8.59� 6.583 
GA3) 

. 

9. T9 (40 ppm 39.259' 23.890 1 . 273  58.447 17 .887  10 .773 9 . 1 5 7  
GA3) 

10 .  T 1 0  (50 ppm 45.50� 20.807 0 .943 23.600 14 .537  8.657 7 .003 I  

GA3) I 
1 1 .  T 1 1  (60 ppm 4 1 . 1  f7 18 .973  0 .863 29.220 13 . 343  7 .900 7 .037 I  

GA3) 
12 .  T 1 2  (70 ppm 4 1 . 4 �  18 ,277 0.847 26 .430 13 .997 7.780 6 . 1 8 3  

GA3) 
SEm (±) 0.89 0.73 0.03 3 . 15  0 . 1 8  0.24 0 . 19  

C .D .  at 5% 1 . 87  1 .53 0.07 6.56 0.37 0.51 0. 1 of Level •,"- 
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