Plant growth and post-harvest life of cut gladiolus as influenced by zinc
level and corm grade

ABSTRACT

Gladiolus is one of the most beautiful, attractive, widely cultivated and economically
important flowering plants worldwide including India. The research work was carried out to
investigate the effect of corm grade and soil application of zinc sulphate on growth and post-
harvest parameters of gladiolus cv. Malaviya Kundan at the Horticulture Research Farm and
Post-Harvest Laboratory of Department of Horticulture, Banaras Hindu University, Varanasi.
In an experiment seven different grades of mother corm (1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0 cm)
and zinc sulphate at three levels (15 and 30 kg/ha) along with control were used. Zinc was
applied in soil at the time of field preparation. Experiment was replicated four times in
Randomized Block Design. Application of ZnSO,4 at 30 kg/ha was found beneficial for most
of the post-harvest parameters, whereas, 15 kg/ha was found beneficial for growth
parameters. Maximum plant height and vase life was achieved with ZnSO, at 15 kg/ha,
whereas, application of ZnSO,4 at 30 kg/ha resulted in maximum length of the spike, total
number of florets opened and total uptake of water in vase. Among the various grades, the
largest corm grade, i.e. 4.0 cm was found to be the best for various growth parameters
followed by grade 3.0 and 2.5 cm. Whereas, corm grade 3.0 cm was found to be the best in
respect of various post-harvest parameters. Lowest corm grade i.e. 1.0 cm failed to exhibit
flower due to small size of propagule.
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Introduction

Gladiolus was introduced into cultivation towards the end of 16™ century. It is good
for flower arrangements, interior decoration and making bouquet (Singh and Sisodia, 2017).
Micronutrients play a key role in plants for their proper growth and development, thus,
enhancing the growth as well as vase life of cut spikes. Senescence of cut flowers commence
after harvest (Shahri and Tahir, 2011) which, then, leads to oxidative stress and leakage of
membrane of cut flowers in vase that accelerates degradation of flowers (Ezhilmathi et al.,
2007). All these factors determine the postharvest quality of the spike by influencing its vase
life. Application of micronutrients in plants ultimately improves various growth and
flowering characteristics of gladioli including their vase life (Fahad et al., 2014). Zinc
controls super oxide dismutase activity (Pandey et al., 2002) and hence it regulates the
membrane integrity with the purification of reactive oxygen species (ROS) and prevention of
oxidative damage of cells. On the other hand, it binds the membrane proteins as well as
prevents the membrane leakage thus maintaining its integrity and extends the vase life of cut

flowers (Aravind and Prasad, 2003). Therefore, provision of adequate amount of nutrients in



soil and plants is imperative for achieving good quality flowers. The use of appropriate size
of mother corm grade is also of utmost importance as it majorly affects further growth and
development of plant. The present research work was carried out to elucidate the response of
corm grades of newly evolved variety Malaviya Kundan and the soil application of zinc

sulphate on growth parameters and post-harvest quality of gladiolus.
Materials and methods

The present investigation was carried out at the Horticulture Research Farm and Post-
Harvest Laboratory of Department of Horticulture, Banaras Hindu University, Varanasi,
Uttar Pradesh. The site is geographically located at the centre of North-Gangetic alluvial
plain, on the left bank of river Ganga, at 25°15” north latitude, 83°03’ east longitude at an
elevation of 129.23 meters above mean sea level (MSL). The climate of Varanasi is humid-
subtropical having dry summers with cold winters. The average annual rainfall of this region
IS 998 mm with the wide range of temperature which ranges between 22 to 46° C. The trial
was conducted on gladiolus cv. Malaviya Kundan by applying zinc sulphate (ZnSOg and
corm grades in various possible combinations. There were 21 plots whose individual bed was
sizing of 3x2 m% Good quality corm grades of varying sizes (1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0
cm) were selected and planted at the spacing of row to row 30 cm and corm to corm 20 cm.
Zinc sulphate at three different levels were taken i.e. control (no zinc), 15 kg/ha and 30 kg/ha,
which were incorporated in soil at the time of field preparation. The experiment was laid out
in Randomized Block Design and were replicated four times. For post-harvest study, spikes
of gladiolus were harvested during morning hours with the help of sharp knife when basal
floret started to show its colour and after harvesting immediately placed in the bucket
containing water. It was then brought to the Post-Harvest Laboratory immediately. Base of
the floral spike were given a slant cut in order to increase the surface area for absorption of
vase solution and then placed in the 500 ml conical flask containing distilled water. Various
growth and post-harvest parameters were taken into consideration like plant height, leaf
width, number of sprouts per hill, water uptake in vase, floret diameter, spike length, rachis
length, longevity of floret in vase, vase life, etc. The data was recorded carefully and
Analysis of Variance (ANOVA) was performed as per the procedure suggested by Assaad et
al. (2014).

Results and discussion

Growth parameters



Application of zinc and corm grades significantly affected the height of plant (Table
1). The results indicated that the largest sized corm grade produced maximum plant height
stating from 40 DAP (days after planting) to 80 DAP due to adequate supply of
carbohydrates to newly emerged plants of gladioli. Plant height was found to be maximum in
largest corm grade (4.0 cm) according to the data taken on 40 DAP (38.52 cm), 60 DAP
(42.97 cm) and 80 DAP (45.44 cm). Whereas, it was minimum in the smallest grade used
(1.0 cm). Among zinc treatments, it was maximum with ZnSQO,4 15 kg/ha at 60 DAP (34.42
cm). Interaction among corm grade 4.0 cm x ZnSO4 0 kg/ha (control) achieved maximum
plant height at 40 and 60 DAP (39.60 cm and 43.08 cm) which was significantly at par with
grade 4.0 cm x ZnS0O,4 15 kg/ha and grade 4.0 cm x ZnSQO,4 30 kg/ha. An increment in plant
height is possibly due to the application of zinc which is involved in the activities like
synthesis of auxin, synthesis of protein and RNA and also carbohydrate metabolism which
results in internodal elongation and ultimately causes stem growth. This element, zinc,
slightly enhances the activity of tryptophan synthesis when used even at minute concentration
(0.01 ppm) which leads to biosynthesis of auxin (Shukla et al., 2009). Singh et al. (2015a)
and Singh et al. (2015c) also observed improved growth characteristics in gladiolus
particularly in plant height due to the application of zinc. Increased plant height with the
application of zinc was also in close conformity with the findings of Singh et al. (2015b) and
Singh et al. (2015d) in lilium and Hussain et al. (2020) in marigold. Effect of corm grade has
shown significant results for leaf width. Maximum leaf width was observed in corm grade 4.0
cm as per the data taken on 40, 60 and 80 DAP (2.21 cm, 2.53 cm and 2.63 cm, respectively).
Treatment of zinc sulphate on the width of leaves showed non-significant results. Number of
sprouts produced per hill was significantly affected by corm grade where largest corm grade
resulted in maximum number of sprouts per hill (1.87). Zinc was failed to exert any
significant effect on number of sprouts per hill. Above results are also supported by Memon
et al. (2009), Kamal et al. (2013) and Bhande et al. (2015) who obtained the improved
growth parameters with the use of larger mother corm grades of gladiolus.

Post-harvest parameters

Postharvest parameters were significantly influenced by corm grades and soil
application of zinc sulphate in the gladiolus cv. Malaviya Kundan. Weight of the spike was
observed on 1%, 4™, 7" day as well as after senescence in vase (Table 2), which was found to
be maximum in corm grade 3.0 cm i.e. 40.82, 45.93, 35.39 and 21.78 g, respectively. Among

zinc treatments, control plants had maximum weight of spike on 1% (36.21 g) and 4" day



(39.42 g) in vase, whereas, spike weight on 7" day and weight after senescence was
maximum in ZnSO,4 30 kg/ha i.e. 30.43 g and 18.86 g, respectively. Interaction among corm
grade 3.0 cm x ZnSO4 0 kg/ha has found with maximum weight of spike as per the
observations recorded on day 1, day 7 and after senescence. Lowest grade of corm (1.0 cm)
did not produce any flower probably due to small size and less stored food i.e. carbohydrates,
etc. Application of zinc and corm grade resulted in significant results on the uptake of water
in vase. Total water uptake by the spike was maximum in corm grade 3.0 cm (60.33 ml),
ZnS04 30 kg/ha (47.50 ml) and interaction of grade 3.0 cm x ZnSO,4 0 kg/ha (72 ml). Length
of spike was also affected by zinc and corm grade where longest spike length was achieved in
corm grade 3.0 cm, zinc at 30 kg/ha and the interaction among 3.0 cm x 30 kg/ha in all the
data observed at day 1, day 4 and day 7 in vase, whereas, it was shortest in grade 1.5 cm, zinc
at 0 kg/ha and corm grade 1.5 cm x zinc 30 kg/ha. Similar results were also obtained in case
of length of rachis which was maximum in corm grade 3.0 cm, zinc at 30 kg/ha and the
interaction of 3.0 cm x 30 kg/ha. Minimum rachis length was observed in grade 1.5 cm, zinc
at 0 kg/ha and corm grade 1.5 cm x zinc 0 kg/ha. Diameter and length of floret was also
significantly affected by corm grade and zinc (Table 3). Diameter of the floret was maximum
in smaller corm grades. Corm grade 2.0 cm resulted in maximum diameter of 1%, 5™ and last
floret (9.57, 8.43, 7.00 cm) and maximum length of 3™ floret (9.80 cm). Among zinc
treatments, zinc at 0 kg/ha resulted in maximum diameter of 1%, 3", last floret (9.18, 8.52,
6.88 cm) as well as length of 1% floret. Whereas, zinc at higher dose (30 kg/ha) resulted in
maximum length of 3™, 5™ and last floret (9.27, 9.03, 9.02 cm). Longevity of florets in vase
was influenced with the corm grade and the application of zinc (Table 4). Longevity of 3™
floret was maximum in grade 1.5 cm (2.33 cm), 5" floret in grade 3.0 cm (3.33 cm) and of
last floret in grade 4.0 cm (3.67 cm). Zinc at 15 kg/ha significantly affected the longevity of
5™ and last floret (3.0, 3.0 cm). Total number of florets per spike and opened florets was
maximum in grade 3.5 cm (14.33 and 12.33) and in zinc at 30 kg/ha (13.50 and 11.68).
Maximum vase life was obtained (Table 4) with the corm grade 3.0 cm (11 days) and
treatment ZnSO, 15 kg/ha (10.67 days), whereas, minimum vase life was recorded with
smaller corm grade i.e. 1.5 cm (9.33 days) and control (no zinc) (9.67 days). This might be
due to the presence of zinc which is responsible to regulate the membrane integrity with the
purification of reactive oxygen species (ROS) which prevents of oxidative damage of cells. It
also binds the membrane proteins as well as prevents the membrane leakage thus maintaining
its integrity and ultimately extends the vase life of cut flowers. The above results were also in
lent credence with the finding of Joshi et al. (2011), Saeed et al. (2013), Ara et al. (2015) and



Sisodia et al. (2023) in gladiolus. Singh et al. (2015b) worked on lilium and found the similar

result.
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Table 1: Effect of corm grades and zinc sulphate on number of plants/hill, plant height and leaf width at
20 days interval in gladiolus var. Malaviya Kundan.

Treatment No. of plants/hill Plant height (cm) Leaf width (cm)
40 60 80 40 60 80 40 60 80
DAP DAP DAP DAP DAP DAP DAP  DAP DAP
Corm grades
4.0cm 1.87 1.87 1.87 3852 4297 4544 2.21 2.53 2.63
3.5¢cm 1.33 1.33 133 3413 39.87 43.77 2.21 2.51 2.60
3.0cm 1.16 1.16 116 3032 3479  39.28 1.97 2.25 2.39
2.5cm 1.06 1.06 1.06 2723 3232 38.16 180 2.23 2.30
2.0cm 1.00 1.00 1.00 2623 3046  35.70 1.61 1.96 2.12
1.5¢cm 1.00 1.00 1.00 2694 2818  34.03 1.42 1.61 1.79
1.0cm 1.00 1.00 1.00 22389 26.17 28.14 090 095 111
C.D.at 5% 0.14 0.14 0.14 0166 0145 01.32 0.14  0.13 0.19
Zinc doses
0 kg/ha (Control) 1.23 1.23 123 29.07 3312  37.58 1.67 2.04 241
15 kg/ha 1.17 1.17 117 2992 3442  38.02 1.76 1.99 2.14
30 kg/ha 1.20 1.20 120 2941 33.08 37.77 1.76 1.99 2.13
C.D.at 5% NS NS NS NS 0.95 NS NS NS NS
Interaction (corm grade x zinc dose)
4.0 cm x 0 kg/ha (Control) 1.87 1.87 1.87 39.60 43.08 45.27 2.21 2.54 2.59
4.0 cm x 15 kg/ha 1.81 1.81 1.81 3885 4299  46.45 2.28 2.55 2.67
4.0 cm x 30 kg/ha 1.87 1.87 1.87 37.11 4285 44.59 2.15 2.49 2.56
3.5 cm x 0 kg/ha (Control) 1.37 1.37 1.37 3298 3939 44.24 2.28 2.61 2.67
3.5cm x 15 kg/ha 1.37 1.37 137 3593 4181 42.96 2.09 2.31 2.49
3.5 cm x 30 kg/ha 1.25 1.25 125 3348 3842 4412 2.26 2.60 2.74
3.0 cm x 0 kg/ha (Control) 1.25 1.25 125 2999 3462  38.79 184 221 242
3.0 cm x 15 kg/ha 1.12 1.12 112 2964 37.21  39.62 2.02 2.30 2.39
3.0 cm x 30 kg/ha 1.12 1.12 112 3135 3256 39.44 2.03 2.23 2.37
2.5 cm x 0 kg/ha (Control) 1.00 1.00 1.00 2784 33.00 37.52 180 231 2.29
2.5 cm x 15 kg/ha 1.00 1.00 1.00 2788 31.69 37.91 180 234 2.35
2.5 cm x 30 kg/ha 1.06 1.06 1.06 2596 3227 39.03 1.81 2.04 2.25
2.0 cm x 0 kg/ha (Control) 1.00 1.00 1.00 25.02 2896  35.20 1.56 2.02 2.09
2.0 cm x 15 kg/ha 1.00 1.00 1.00 2759 3211 @ 35.99 1.75 1.82 2.08
2.0 cm x 30 kg/ha 1.00 1.00 1.00 26.08 30.33 35.90 1.52 2.05 2.19
1.5 cm x 0 kg/ha (Control) 1.00 1.00 1.00 2439 2568 33.01 1.16 1.63 1.82
1.5 cm x 15 kg/ha 1.00 1.00 1.00 2770 28.32 3559 151 1.63 1.87
1.5 cm x 30 kg/ha 1.00 1.00 1.00 2874 3054 33.49 1.58 1.59 1.70
1.0 cm x 0 kg/ha (Control) 1.00 1.00 1.00 2369 2711  29.03 0.84 0.95 1.08
1.0 cm x 15 kg/ha 1.00 1.00 1.00 2182 26.83 27.59 0.89 0.95 1.12
1.0 cm x 30 kg/ha 1.00 1.00 1.00 2317 2457 27.82 0.96 0.94 1.14
C.D. at 5% NS NS NS 2.88 2.52 NS NS NS NS




Table 2: Effect of corm grades and zinc sulphate on weight of spike and length of spike till withering at 3
days interval with total water uptake in vase in gladiolus var. Malaviya Kundan.

Treatment Weight of spike (g) Length of spike (cm) Total water
Dayl Day Day7 After Dayl Day4 Day7 uptake (ml)
4 withering

Corm grades
4.0cm 3546 39.88 30.78 17.94 64.33 66.60 66.77 44.33
3.5cm 3765 4164 33.68 20.40 66.33  68.73 68.83 48.67
3.0cm 40.82 4593 35.39 21.78 69.37 7233 7243 60.33
2.5cm 38.07 40.16 30.92 19.87 64.33 66.40 66.43 47.33
2.0cm 31.22 33.66 25.76 15.60 61.50 62.83 63.00 35.67
1.5cm 27.01 27.95 20.45 12.28 52.63 54.97 55.10 37.67
1.0cm - - - - - < - -
C.D. at 5% 0.02 0.03 0.01 0.01 0.01 0.03 0.05 0.23
Zinc doses
0 kg/ha (Control) 36.31 39.42 29.47 18.12 62.08 64.12 64.27 45.67
15 kg/ha 33.63 36.24 28.59 16.95 62.75  64.77 64.82 43.83
30 kg/ha 35.17 3894 3043 18.86 64.42 67.05 67.20 47.50
C.D. at 5% 0.01 0.02 0.01 0.01 0.01 0.02 0.03 0.16

Interaction (corm grade x zinc dose)

4.0 cm x 0 kg/ha (Control) 3486 40.61 31.55 18.15 6450 68.00 68.00 50.00

4.0 cm x 15 kg/ha 3347 3796 2831 14.99 6250 64.50 64.50 40.00
4.0 cm x 30 kg/ha 38.05 41.09 3249 20.68 66.00 67.30 67.80 43.00
3.5cm x 0 kg/ha (Control) 38.36 42.80 33.34 20.93 6550 67.70 67.80 51.00
3.5 cm x 15 kg/ha 38.00 4120 354 21.23 6550 67.70 67.70 46.00
3.5 cm x 30 kg/ha 36.59 4092 32.32 19.03 68.00 70.80 71.00 49.00
3.0cm x 0 kg/ha (Control) ~ 43.56 51.59  39.99 24.62 71.10 7450 74.70 72.00
3.0 cm x 15 kg/ha 3746 37.73 29.83 18.43 6250 64.20 64.30 65.00
3.0 cm x 30 kg/ha 4145 4847 36.37 22.30 7450 78.30 78.30 64.00
2.5cm x 0 kg/ha (Control) 39.30 41.31 31.66 20.42 62.10 63.20 63.30 54.00
2.5 cm x 15 kg/ha 37.10 3845 29.37 18.44 65.70 6790 67.90 47.00
2.5 cm x 30 kg/ha 37.82 40.72 3173 20.75 65.20 68.10 68.10 41.00
2.0cm x 0 kg/ha (Control) 28.61 28.11 19.97 12.60 56.50 57.00 57.30 17.00
2.0 cm x 15 kg/ha 3259 36.04 28.14 16.69 65.20 66.00 66.20 45.00
2.0 cm x 30 kg/ha 3247 36.84 29.19 17.50 62.80 6550 65.50 45.00
1.5cm x 0 kg/ha (Control)  33.20 3215 20.33 12.01 5280 5430 54.50 30.00
1.5 cm x 15 kg/ha 23.20 26.10 20.53 11.90 5510 58.30 58.30 40.00
1.5 cm x 30 kg/ha 2464 2562 2051 12.93 50.00 5230 52.50 43.00

1.0 cm x 0 kg/ha (Control) - - - - - - - -

1.0 cm x 15 kg/ha - - - - - - - -

1.0 cm x 30 kg/ha - - - - - - - -

C.D. at 5% 0.04 0.06 0.02 0.03 0.02 0.05 0.08 0.39




Table 3: Effect of corm grades and zinc sulphate on length of rachis, diameter and length of floret in vase
till withering at 3 days interval in gladiolus var. Malaviya Kundan.

Treatment Length of rachis Diameter of floret (cm) Length of floret (cm)
(cm)
Day Day Day 1% 39 5% past 1%t 39 5" Last
1 4 7 flore flore flore flore flore flore flore flore
t t t t t t t t

Corm grades

4.0cm 363 373 375 843 787 827 657 903 857 917 870
7 3 7

3.5cm 40.7 416 417 853 823 760 630 927 7.70 830 803
3 7 3

3.0cm 423 430 431 813 840 840 700 7.83 940 890 9.17
7 3 7

2.5cm 389 406 407 907 810 820 700 957 863 950 860
7 3 0

2.0cm 386 393 393 957 853 843 700 913 980 883 913
3 0 7

1.5cm 319 329 330 900 860 7.67 590 820 9.60 860 827
3 3 3

1.0cm - - - - - - - - - - -

C.D. at 5% 023 0.03 0.03 002 001 002 0.07 002 0.07 0.05 005

Zinc doses

0 kg/ha (Control) 370 380 382 918 852 812 688 9.83 913 8.68 838
7 3 0

15 kg/ha 383 391 392 847 798 800 627 857 845 893 855
8 2 2

30 kg/ha 39.0 403 403 872 837 817 673 812 927 9.03 902
5 0 7

C.D. at 5% 0.16 0.02 002 002 000 0.02 005 002 0.05 0.03 003

Interaction (corm grade x zinc dose)

4.0 cm x 0 kg/ha 40.1 405 405 860 9.10 820 660 9.60 100 930 8.10

(Control) 0 0 0 0

4.0 cm x 15 kg/ha 344 350 355 810 7.70 840 650 870 920 870 9.00
0 0 0

4.0 cm x 30 kg/ha 346 365 367 850 680 820 6.60 880 650 950 9.00
0 0 0

3.5¢cm x 0 kg/ha 415 427 428 840 7.70 750 6.00 930 670 830 7.80

(Control) 0 0 0

3.5cm x 15 kg/ha 402 413 413 850 800 7.00 620 920 7.00 810 7.60
0 0 0

3.5 c¢m x 30 kg/ha 405 410 411 870 9.00 830 670 930 940 850 870
0 0 0

3.0 cm x 0 kg/ha 412 419 422 860 850 860 730 860 950 920 950

(Control) 0 0 0

3.0 cm x 15 kg/ha 402 409 410 760 800 7.8 7.10 840 930 880 9.00
0 0 0

3.0 cm x 30 kg/ha 45,7 463 463 820 870 880 660 650 940 870 9.00
0 0 0

2.5cm x 0 kg/ha 370 378 380 910 7.70 820 850 9.80 920 09.00 7.90

(Control) 0 0 0

2.5 cm x 15 kg/ha 404 415 415 970 7.60 820 6.00 11.0 6.70 950 9.30
0 0 0 0

2.5 cm x 30 kg/ha 395 426 426 840 9.00 820 650 7.90 100 100 8.60
0 0 0 0 0

2.0 cm x 0 kg/ha 348 356 358 102 890 840 680 112 920 7.80 890




(Control) 0 0 0 0 0

2.0 cm x 15 kg/ha 40.1 406 406 860 800 840 720 740 920 9.20 8.70
0 0 0

2.0 cm x 30 kg/ha 410 417 417 990 870 850 700 880 11.0 950 9.80
0 0 0 0

1.5 cm x 0 kg/ha 278 297 299 102 920 780 610 105 102 850 8.10

(Control) 0 0 0 0 0 0

1.5 cm x 15 kg/ha 350 354 354 820 860 820 460 6.70 930 930 7.70
0 0 0

1.5 cm x 30 kg/ha 330 337 338 860 800 7.00 700 740 930 800 9.00
0 0 0

1.0 cm x 0 kg/ha - - - - - - - - - - -

(Control)

1.0 cm x 15 kg/ha - - - - - - - - - - -

1.0 cm x 30 kg/ha - - - - - - - - - - -

C.D. at 5% 040 0.05 005 004 001 0.04 013 004 013 0.08 0.07

Table 4: Effect of corm grades and zinc sulphate on longevity of floret, number of florets per spike,
number of opened florets per spike and total duration of flowering in gladiolus var. Malaviya Kundan in

vase.
Treatment Longevity of floret in vase (days) No. of No. of Duration
1 floret 3 5 Last  florets/spik opened of
floret floret  flore e florets/spik  flowerin
t e g (days)
Corm grades
4.0cm 2.00 2.00 2.67 3.67 13.00 10.67 9.67
3.5cm 2.00 2.00 3.00 2.00 14.33 12.33 10.33
3.0cm 2.00 2.00 3.33 3.33 13.67 12.33 11.00
2.5¢cm 2.00 2.00 3.00 2.33 13.67 12.00 10.67
2.0cm 2.00 1.67 2.00 2.33 12.33 10.67 10.33
1.5cm 2.00 2.33 2.33 2.33 11.00 9.71 9.33
1.0cm = - - - - - -
C.D. at 5% NS 0.23 0.00 0.23 0.23 0.03 0.23
Zinc doses
0 kg/ha (Control) 2.00 2.00 2.33 2.33 13.00 11.17 9.67
15 kg/ha 2.00 2.00 3.00 3.00 12.50 11.01 10.67
30 kg/ha 2.00 2.00 2.83 2.67 13.50 11.68 10.33
C.D. at 5% NS NS 0.00 0.16 0.16 0.02 0.16
Interaction (corm grade x zinc dose)
4.0 cm x 0 kg/ha 2.00 2.00 2.00 3.00 13.00 10.00 9.00
(Control)
4.0 cm x 15 kg/ha 2.00 2.00 3.00 4.00 12.00 10.00 10.00
4.0 cm x 30 kg/ha 2.00 2.00 3.00 4.00 14.00 12.00 10.00
3.5¢cm x 0 kg/ha 2.00 2.00 3.00 2.00 15.00 13.00 10.00
(Control)
3.5cm x 15 kg/ha 2.00 2.00 3.00 2.00 14.00 12.00 11.00
3.5 c¢m x 30 kg/ha 2.00 2.00 3.00 2.00 14.00 12.00 10.00
3.0 cm x 0 kg/ha 2.00 2.00 3.00 2.00 14.00 13.00 11.00

(Control)




3.0 cm x 15 kg/ha 2.00 2.00 4.00 4.00 13.00 12.00 11.00
3.0 cm x 30 kg/ha 2.00 2.00 3.00 4.00 14.00 12.00 11.00
2.5 c¢m x 0 kg/ha 2.00 2.00 2.00 3.00 14.00 11.00 10.00
(Control)

2.5 c¢cm x 15 kg/ha 2.00 2.00 4.00 2.00 13.00 12.00 11.00
2.5 cm x 30 kg/ha 2.00 2.00 3.00 2.00 14.00 13.00 11.00
2.0 cm x 0 kg/ha 2.00 1.00 2.00 2.00 11.00 10.00 10.00
(Control)

2.0 cm x 15 kg/ha 2.00 2.00 2.00 3.00 13.00 11.00 11.00
2.0 cm x 30 kg/ha 2.00 2.00 2.00 2.00 13.00 11.00 10.00
1.5 cm x 0 kg/ha 2.00 3.00 2.00 2.00 11.00 10.00 8.00
(Control)

1.5 cm x 15 kg/ha 2.00 2.00 2.00 3.00 10.00 9.00 10.00
1.5 cm x 30 kg/ha 2.00 2.00 3.00 2.00 12.00 10.00 10.00
1.0 cm x 0 kg/ha - - - - - - -
(Control)

1.0 cm x 15 kg/ha - - - - - - -
1.0 cm x 30 kg/ha - - - - - - -
C.D. at 5% NS 0.39 0.00 0.39 0.39 0.04 0.39




