The Iragi Journal of Agricultural Sciences — 47(5):1346-1353, 2016 Khrbeet & et al.

SEED YIELD AND ITS COMPONENTS OF ALFALFA AS INFLUENCED BY SULFUR
AND LAST CUTTING DATE

H. K. Khrbeet R. Z. A. Al-Beiruty N. M. Abood
Prof. Lecturer Assist. Prof.
Coll. of Agric. Univ. of Baghdad Coll. of Agric, Univ. of Al-Anbar

rz_beiruty@yahoo.com
ABSTRACT
A field study was conducted at the experimental farm, Coll. of Agric., Abu-Ghraib, Baghdad, Iraq
during the period from mid of march 2013 to end of August 2014 to investigate the effect of different
levels of sulfur (0, 1, 2 and 3 ton. ha) and three dates of last cutting (1, 10" and 20" May 2014) on
seed yield and it’s components of alfalfa local cultivar, Layout of the experiment was R.C.B.D.
arranged in split —plots with three replications. Sulfur levels were used as main plot and the time when
last cutting occurs was sub-plot. Results, showed that addition of sulfur at level more than 1 ton.ha™
(2, 3 ton ha™) resulted in a significant increasment in the No. of seeds per pod, No. of pods per raceme,
No. of racemes per stem, No. of stems per m? and seed yield kg.ha™. While, No. of ovules per floret, %
of ovules abortion and 1000 seed weight were not significantly influenced by sulfur levels. Highest seed
yield (579.4 Kg ha™) was obtained when sulfur added at level 2 ton ha™. Plants, when last cutting
occurred on 10th of May produced highest No. of pods per raceme, No. of stems per m™ and seed yield
(530.8 Kg h™). There were no significant effect of last cutting date on, No. of ovules per floret, No. of
seed per pod, % of abortion and 1000 seed weight. There were high positive correlation between seed
yield and each of No. of seeds per pods, No. of pods per raceme and No. racemes per stem (+0.880,
+0.918 and +0.920) respectively. This result suggests that yield components may be good selection
criteria for breeding seed yield of alfalfa cultivars. High seed yield can be obtained from stands
received 2 ton ha™ and last cutting occurred on 10" May.
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INTRODUCTION

Alfalfa (Medicago Sativa L.) is a major fodder
plant in Iraq and worldwide. But its seed yield
is considered to be of secondary important
(18), Alfalfa grown for seeds needs different
environmental  conditions and  specific
agronomic practices (9).In Irag, Alfalfa seed
crop was generally harvested from field
established for forage production, therefore
they normally obtaining low seed vyield.
According to Rincker et al (27) successful
alfalfa seed production is favored in regions
where the growing season is characterized by
low relative humidity and moderate to high
temperatures, these environment conditions
are similar to that find in Iraq from the period
of mid of April to mid of August,
unfortunately, the farmer in Iraq, have little
knowledge concern the optimum time when
this crop should be left for seed setting.
Generally they leave the crop to seed set
(closing date) after beginning of August or
ever later, when the crop is almost exhausted
and the conditions become unfavorable for
proper seed development, resulting in poor
seed yield. Accordingly, seed grower should
know about the best time for last cutting of
forages in order to bring the seed crop to peak
flowering at climatic conditions favor long
period of pollinator activity, low incidence of
leaf disease and favorable harvest conditions
(27).Alfalfa has relatively high demand for
sulfur compare to other commonly grown
crops (2). Each ton of alfalfa dry matter
harvested removes about 27Kg.ha™ of S. this
quantity removes annually by cutting May
reduced the soil content of S and increases the
likehood of deficiency. Application of S with
sufficient quantity is therefore become nece -
ssary especially when these fields preparing
for seed production purpose. Most of the work
on the effect of S on alfalfa has concentrated
on vegetative growth and nodal roots forma -
tion (3, 11, 26).Some researcher pointed out
that application of S is more importance in
increase seed vyield in some forage legumes
like white clover (10), Egyptian clover (21)
and alfalfa (14). Hilal and Al-Badrawy (16,17)
found that applications of sulfur in central Iraq
improve soil properties and increase barley
seed yield.The objectives of present study was
to determine (1) The effect of S levels on seed
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yield and seed yield component and (2) the
influence of the time of last cutting (Closing
date) on subsequent seed yield and it’s
component.

MATERIALS AND METHODS

The field experiment was conducted at the
Agriculture  Experimental Station of the
College of Agriculture, University of
Baghdad, Abu-Ghraib, during the period from
mid- of March 2013 to the end of August
2014. Initial chemical characteristics of the
soil (0-30) cm were shown in Table (1). The
previous crop before study establishment was
sorghum (Sorghum bicolor L. moench). The
grass stand was plowed and was fallow for six
month before establishment of alfalfa study.
The experiment was laid out in a (R.C.B.D.)
arranged in split plot with three replications
four level of sulfur (0, 1, 2 and 3 ton/ ha)
referred as SO, S1, S2 and S3 respectively)
were added to the soil before planting as main
plots the properties of the sulfur used are
shown in Table (2) and three closing date for
seed set (1 May, 10" May and 20" May)
were randomly assigned on each of the main
treatment as sub-plot. P and K were added as
recommended (20, 23) in the mid of March
2013 seeds of local cultivar were established
in 60cm drills at seed rate 8kg/ha (20, 22).
Each sub plot consisted of five rows, each
three meter along. Cutting for green forage
was conducted when plants reached the 20%
blooming stage. The crop was not left for seed
setting during the first year because in the
second year the plants reached the best age for
seed production (5, 22).All experimental plots
were hand weeded during summer 2013 and
subsequent time. All plots were harvested on
end of March 2014 to remove all winter and
spring weeds.. The crop was left for seed
production on spring 2014 in different close
date (1st May, 10" May and 20" May). Foliar
application of boron (500ppm), iron (100ppm)
and zinc (40ppm) were sprayed at beginning
of flowering in each sub plot (24, 1) weeds
were controlled with hand weeding when
necessary.
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Table 1. Some chemical properties of the

soil

E.C.dS.m? 3.5

pH 7.9

Nitrogen % 0.04

Phosphorus ppm 20.2

Potassium ppm 80.2

Sulfur ppm 2.3
Soil Texture Silty Clay Loam

Table 2. Some of properties of Agrigultural
sulfur used in the experiment .

Puri | % | Tot
ty |of | al | HC |[CO|C | Mg | Ca
% | Impuriti| Oy | 5 | I'| ™ | ™

of S es

99.8 | 0.1 1

2 8 180 | 9 6 5 90 | 60
% | % mg per Kg

*Analysis carried out in the central labs. of the
Soil and Water Resources Dept. Coll. of Agric.
Univ. of Baghdad.

Biological measurement

At full bloom stage, five racemes were
randomly selected from the middle row in
each sub plot. Sub sample of two florets were
taken from the middle section of the racemes
to determine the number of ovules per floret

using microscope, the ovary was removed
from the calyx and corolla, the ovules
dissected out and then counted. Quadrate
(0.6m™) was taken from the, middle row and
harvested when the majority of pods had
turned brown (4) to determine the number of
stems per quadrate and then converted to m?.
Twenty stem were selected at random and the
following seed yield component were
determined (1) number of racemes / stem (2)
number of pods/ raceme (3) number of seed /
pod (4) 1000 seed weight (g). (5) Seed vyield
was determined from the middle lines, drying
were made in the field and threshing was made
by hand. (6) % ovules abortion was
determined according to the following
equation:-
Abortion(%)

Number of ovules — Number of seeds/pod
= x 100
Number of ovules

Statistical analysis

Data were analysis by analysis of variance as
described by steel and torrie (30). Means were
compared using L.S.D. at the 5% level of
significance. Simple correlation analysis was
carried out using SPSS software version 20.

Table 3. Weather condition during April — August 2014 at Abu-Ghraib”.

Temp. (°C) Humidity %

Months |~ Days Low | High | Avg. Low | High | Avg.
1-10 16.9 30.8 24.0 20.8 64.9 39.6

April 11-20 18.0 30.6 24.0 16.1 56.0 33.8
21-30 15.0 30.7 22.7 13.0 55.9 31.4

1-10 20.3 30.5 25.0 34.5 80.0 57.8

May 11-20 21.1 32.9 26.9 20.7 62.2 38.7
21-30 22.82 37.64 30.0 13.45 57.45 31.82

1-10 24.6 38.2 31.2 9.7 39.5 22.7

June 11-20 24.4 39.2 31.6 11.0 42.7 25.3
21-30 27.1 43.9 35.3 8.3 37.9 22.0

1-10 27.2 43.1 34.9 10.2 39.5 224

July 11-20 27.4 44.1 35.8 10.9 42.6 24.8
21-30 25.1 415 32.7 9.6 43.1 24.2

*Meteorological data obtained from Al-Raid
station.

RESULTS AND DISCUSSION

Number of ovules per floret, seed set and %
of ovules abortion

Alfalfa plants produce many more ovules per
ovary in each floret, In general there are seven
to twelve ovules per floret, but only a few
ovules develop successfully into seeds (19, 25)
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Results shown in Tables 4 and 5 indicated that
application of sulfur and closing dates had
significant effect only on number of seeds per
pod (seed set) while number of ovules per
floret and proportion of ovules abortion were
not significantly influenced by application of
S, closing dates and their interaction. This
result may be due to, that level of S in the soil
is enough to invitation and formation of
ovules, since competition on nutrients
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probably has accrued in stage when ovules
develop into seeds (15). This result was in
agreement with Hanon (14) who found, that in
pot experiment number of ovules per floret in
alfalfa was not significantly influenced by
levels of sulfur. In contrast Clifford (10)
found, that application of sulfur in white
clover support ovules initiation and improving
ovules development.Application of S had
significant effect on number of seeds per pod
Table 4. plants which didn’t receive S
produced fewer seed per pod (4.46), but it was
only significant different than S2 (5.29) and S3
(5.08) which were not significant different to
each other. Low seed set in plant received no S
was probably due to inadequate supply of S
during seed filling. Since Cliffored and White
(10) declare, that S play important role in seed
filling.Despite, there were no significant effect
of S levels on percentage of ovules abortion,
but it seems that application of S resulted in
reduction of % of ovules abortion.Table (5)
show, that there were no significant effect of
closing dates on mean number of ovules per
ovary, seed set and percentage of ovules
abortion, This result suggests that the time
between 1% May t0 20™ May can initiate and
improve ovule development and subsequently
in promoting. a good level of seed set.
Table 4. Effect of sulfur levels on mean
number of ovules per ovary, seed set and %
of ovules abortion

Sulfur No. of
% of ovules
levels ovules per | Seed set .
1 abortion
ton.ha ovary
0 (S0) 7.58 4.46 40.9
1(S1) 7.67 4.73 36.9
2(S2) 7.82 5.29 315
3(S3) 7.73 5.08 34.2
L.S.D.
506 NS 0.41 NS

Table 5. Effect of date of last cutting on
mean number of ovules per ovary, seed set
and % of ovules abortion

Date of No. of % of
Seed

last ovules per ovules

. set .
cutting ovary abortion

1° May 7.56 4.81 35.9
10" May 7.75 5.10 335
20" May 7.78 4.76 38.1
L.S.D.5% NS NS NS
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No. of Stems /m?

Application of S had a significant effect on
number of stems per m™. plants which didn’t
receive S or received low rate of S produced
significantly lower number of stems.m™ than
S2 and S3 which were not significantly
different to each other (Table 6) the low
number of stem in plants received SO and S1,
probably due to the shortage in reserves in
roots and crowns (28). Rehm (26) reported that
high level of S increase growth of seedling of
alfalfa and encourage crown development.
This result was in agreement with Khrbeet
(21) working on berseem. Date of last cutting
had no significant effect on number of
stems.m™. but it seems that high number of
stems can be obtain from plants when last
cutting occurred on 10th May (334.8). There
were no significant interaction between level
of S and the time when the plants closed for
seed set.

Table 6. Effect of sulfur levels and date of
last cutting on mean number of stem m™

Levels Date of last cutting

of

sulfur | 1% 0™ | 207" mean
Kglha' May | May | May
0(S0) | 3133 320.7 305.7 3132
1(S1) | 298.3 310.7 312.0 307.0
2 (S2) | 328.7 355.7 337.7 340.7
3(S3) | 340.0 352.3 358.3 350.2
L.S.D.

506 NS 20.3
Mean | 320.1 3348 3284
L.S.D.

504 NS

No. of racemes per stem and No. of pods per
raceme

The numbers of ripe racemes’ per stem and
number of pods per raceme have been
identified as the most factors influencing seed
yield (5, 29). Application of sulfur (S) up to S2
(1 ton ha™) significantly increased the number
of racemes per stem (Table 7). However,
increase the level beyond that limit did not
significantly increase this parameter. In the
present work the number of racemes appeared
over the growing season was higher at S2
(16.77) and S3 (15.67) and lowest at SO
(10.53). This results probably due to the fact
that application of S to the soil may reduce the
pH and then increase phosphorus availability



The Iraqi Journal of Agricultural Sciences —47(5):1346-1353, 2016

Khrbeet & et al.

(6, 8) and nodal roots formation (11). Increase
of phosphorus availability could lead to
increase cytokinins in the plant and thereby
increase number of racemes (13).

Figures of Table 7 showed that plants when
last cutting occurred on 1% of May produced
significantly low number of racemes per stem
(11.82) compared with plants when last cutting
occurs on 10™ and 20™ of May which were not
significantly different to each other. This
reduces in the number of racemes. Probably
due to that the time given to the plant cutting
on 1% May is not enough to allow them to
build up their food materials to reserve it in the
roots or crown, Dovart, et al. (12) found
positive correlation between carbohydrate
content in roots and crown and the ability of
the plant to produce more racemes.

Table 7 Showed that application of sulfur (S)
had significant effect on number of pods per
raceme, plants which did not receive S (SO)
produced significantly lower number of pods
per raceme (7.98) but it was not significantly
different than (S1) (8.59) and both were
significantly different than S2 (11.63) and S3
(10.47) and the latter significantly different

than S2. Pod formation is important
component of seed yield (31) and it normally a
reflection of number of flowers per racemes
providing it is successfully pollinated and
fertilized. Al- Naimi (7) cited that S had a vital
role in plant growth and encouragement of
photosynthesis and this in turn could lead to
increase carbohydrate availability, possibly
explain why plants which received enough
quantity of S had more pods per raceme.

Table 7 showed that plants, which last cutting
occurred on 10™ May produce significantly
highest number of pods per raceme (10.47)
compare with plants cutting on 1% May (9.03)
and 20" of May (9.44) and both were not
significantly different to each other. increase
of pods in plants cuts on 10" May possibly due
to that, the plants reach flowering on the time
favoring nectar secretion and increasing
pollinators (Table 3) adequate pollinators and
attractiveness of the flower are of greater
important in ensuring good seed set. Since
flowers which were not pollinated may be
dried and then fall down.

Table (7) Effect of sulfur levels and date of last cutting on No. of racemes per stem and No. of
pods per racemes.

No. of racemes per stem No. of pods per raceme
Date of last cutting Date of last cutting
Levels of sulfur i h h Si h h
Ton ha L L0 200 ean | L 1071 200 ean
May | May | May May | May | May
0 (S0) 853 10.80 12.27 1053 | 807 79 797 7.98
1(S1) 9.70 1330 14.13 1238 | 753 950 8.60 8.54
2 (S2) 14.03 17.73 1853 16.77 | 10.90 12.87 11.13 11.63
3(S3) 15.00 15.77 16.23 15.67 | 9.63 11.60 10.07 10.43
L.S.D.5% N.S. 1.73 N.S. 1.05
Mean 11.82 14.40 15.29 9.03 1047 9.44
L.S.D.5% 1.69 0.83

1000- Seed weight (T.S.W.)

T.S.W. trait was not significantly influenced
by sulfur levels, the time of last cutting and
their interaction. Despite there were no
significant effect on this trait, but it seems that
high T.S.W. was obtained from plants received
no S (2.84g) which itself produce less number
of seed per pod (Table 4). While plants when
last cutting occurred on 1% May produce
higher T.S.W. (2.84g) which at the same time
produce less number of pods per raceme Table
5, this result may be due to the competion on
assimilate during reproductive time phase.
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T.S.W. show significant negative correlation
with number of seed per pod (-0.589) and
number of pod per raceme (-0.603) Table 9.

Seed Yield: The data of the present study
showed that addition of sulfur and the date of
last cutting had significant effect on seed yield.
But the interaction between those two factors
was not significant. plants which did not
receive S (S0) produce lower seed yield (446
kg ha) but it was not significantly different
than S1 (474.2 kg ha™) and both significantly
different than S2 (579.4 kg ha™) and S3 (536.4
Kg ha) (Table 8) Application of S up to 2 ton
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ha™* (S2) produce significantly high seed yield
compare with other levels of (S). addition of S
more than 2 ton ha™ result in a significant
reduction in seed vyield by 7.5%, Such
reduction probably due to reduction in the
number of seeds per pod, pods per raceme, and
number of racemes per stem which show high
positive correlation with seed yield (0.880**,
0.920** and 0.918**) respectively. Increase
seed yield after addition of S is probably due
to the fact, that added S to the soil may reduce
the pH (6) and then increase availability of
phosphorus and some important micronutrients
(8) which could lead to increase cytokinns in
the plant and thereby increase flowering (13).
Higher seed yield was obtained from plants
when last cutting was occurred on 10" of May
(530.8 kg ha™), but it was only significant

different compare with plants when last cutting
on 1% May (481.1 kg ha') (Table 8). Delay the
cutting after 10th May reduce seed yield, but
such reduction was not significant increase of
seed yield on plants when last cutting on 10"
May, probably due to increase number of
seeds per pod, number of pods per raceme,
number of stem per unit area and less % of
ovule abortion all these traits show positive
correlation with seed except % of owvules
abortion (0.880**, 0.830**, 0.920**,
0.760**) respectively (Table 9).Number of
seed per pod, number of pods per raceme and
number of racemes per stem show high
positive correlation with seed yield indicates
that those yield components in combination
are the most reliable components for selecting
high seed yielding in alfalfa.

Table 8. Effect of sulfur levels and the time of last cutting and their interaction on seed yield

Kg ha™.
Levels of Date of last cutting
sulfur Ton ha "May | 10"May | 20"May | mean

0 (S0) 415.3 481.0 441.7 446.0
1(S1) 436.3 502.0 484.3 474.2
2 (S2) 559.0 598.7 580.7 579.4
3(S3) 513.7 541.3 554.3 536.4

L.S.D. 5% NS 28.38
Mean 481.1 530.8 515.2

L.S.D. 5% 24.68

Table 9. Simple correlation coefficients of seed yield component in alfalfa. SEY, Seed yield per
unit area; NOO, number of ovules per ovary; NSP, number of seeds per pod; % OAB, % of
ovules abortion; NST, number of stems per unit area; NRS, number of racemes per stem;
NPR, number of pods per raceme; TSW, 100 stem; NPR, number of pods per raceme; TSW.
1000 seed weight. *, P<0.05 ; **, P>0.01

Traits | NOO | NSP |%OAB| NST | NRS | NPR | TSW
SEY 0.642**  0.880**  -0.760**  0.830**  0.918** (0.920** -0.669**
NOO 0.523* -0.223 0.357 0.683**  0.405 -0.390
NSP - -0.939**  0.931**  0.771** 0.904**  -0.589*
%0AB - -0.645*  -0.631* -0.869**  0.512*
NST - 0.785**  0.833**  -0.766**
NRS - 0.848**  -0.654*
NPR - -0.603*
TSW -
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