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RESULTS__AND DISCUSSION

I, PLANT HEIGHT

_-—_-.._—-——_"-

Effect of phosphorus fertilizeXr ;ateai
The averages plant height, in om., at the three
cuttings are shown in table 34 for 1977/1978 and 1978/1979

sepndgonse

At the first outting in 1977/1978 season, the averages
of plant height due to of phosphorus fertilizer rates differed
significantly from each other at 5% level of gignificance.

The averages of plant height were 45.2 , 44.9 and 4243 Chey
obtained from Zero, 16 and 32 P205 Kg/Fad. treatments, xes-
pectivelys It is clear that the control treatment gave the
tallest plants as compared with the other fertilized plots
in first cutting, because the phosphorus fertilizexrs was not

available in soil due to time shortagee

Irn 1978/1979 season, the differences between the
averages plant height due to phosphorus fertilizer rates were
significant. TPhe averages values of the first cutting were
41,3, 58.8 and 58,6 cms For the treatments equal to O, 16 and
32 P205Kg/Fad., respectivelys It was evident that 16 P205Kg/
Fad. gave the tallest plants. Also, the over all averages of
 plant height regched its maximum when received 16 P205K3/Fad.

At second cutting in 1977 /1978 season, the plant height
values were 60.9, 80.4 and 78,2 om. For the treatment of
0, 16 and 32 P205 Kg/Fads, vespectively. It was evident that
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the application of 16 P205 Kg/FPad, at 2 od cutting in 1977/78
gave the tallest plante In 1978/1979 seasoiy the differences
between plant height values due to the phosphorus fertilizer
rates were increased aignifieantly. The treatment received

32 P205 Kg/Fad. gave the tallest plant.

The average values were 44.8 o 1349 and 90,7 ome for
0, 16 and 32 P205Kg/}?ad.treatments, respectively. QOver all
average of plant height in the second cutting signifioantls

affected due %0 the phosphorus fertilizer rates

Applieation of 32 P205 Kg/Fad. geve the maximum
average plant neight at the seeond outting. At the third
cutting in 1977 /1978 season plant height velues differed
sigpificantly from each other at 1% level of gignificance
due %o the phosphorus fertilizer rateBe The averages were
40,1, 64,9 and 63.2 Cfe For 0,16 and 32 2;0¢ Kg/Fade
treatments, respectively. 1t is olear thal applieation of
16 1’205 Kg/ Fed. gave the tallegt plants. Also, in 2918/19
sesgon the differences between plant height values were

highly significant,

- The averages of the ¥wo seasons in 3 Id cutting were
36.2, 86.,8 and 80,2 om.for 0, 16 and 32 P05 Kg/Pad. treat—
ments, respectivelys It is clear that 16 2205 Kg/Pad. gave
the tallest plants at the third cutting. The over all
averages of the third cutting insure that 16 2,0, Kg/Pad.
geve the tallest plants, This inoresse probaply due to0 the
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activity of meristimatic tissues. Therefore the increase

in the plant height by phosphorus application is due to the
phosphorus role in cell formation, maturation and elongation
of the plant.

These results agree with those obtained by Brown(1959)
Nosseman and Travis(1966), Kandil (1974), Bashbishy{(1975),
Hefni and Zeidan(1977), and Hefni et al (1978}

On the other hand,the yesult obtained by Singh (1973)
differ from that obtained in the present investigation because

the soil was more richer in organic matter.

Effect of phosphorus spplication time:

Regarding to the time of phosphorus fertiliger appli-
cation which is illustrated in table (35), it is clear in
1977 /1978 season that plant height values differed signifi-
cantly from each other due to the time of phosphorus applicat-

ion,

Addition of all amount of phosphorus fertilizer before
gsowing time gave the tallest plant as compared with the other
treatments, while addition the half amount before sowlng and
the rest before the third cutting gave the shortest plant,

In 1978/1979 scason, the averages of plant height were
influenced significantly by the time of phosphorus application
addition of half amount before the second cutting and the rest
before the third cutting gave the highest plant heighte.
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Cutting 2 with respect to application time of phorphorus

in 1977/1978 season, it is clear thet the time of application
hed a significant effect on average plant height. The
tallest plants were obtained when applied the half amount
before sowing and the res? before the third cutting. In
1978/1979 season time of application treatments differed

gignificantly from each other in the average plant heights.

Addition of all amount before sowing gave the tallest
plant due to the application time of phosphorus in 1977/1978
geagon., It is clear that time of application had highly signi-
ficant effect on the average plant height in the third cutting.
The averages were 43.8 , 50.9 , 55,7 » 999, 63.3 and 62.9cm.
for by y by s Pgs b, bg and b treatments, respectivelye. It
is clear that addition of phogphorus in two portions, half
the amount before sowing and the rest before the third cutting
gave the tallest plants,

The third cutting in 1978/1979 season, shows highly
gignificant differences between the averages plant height due
to the application time of phosphorus fertilizer. The
averages were 58.2, 62.5, 65.3, 68.6, T5.4 and 67.7 cm, For

the same respective treatments.

It is clear that applying phosphorus at two portions,
half the amount before sowing and the rest before the third
cutting gave the highest plant height. Also, the over all
averages gave the same trend ensuriné that bS treatment gave
the tallest plants in the third cuttinge.
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The plant height was affacted significantly by
phosphorus application time, In the 1 gt culting the plant
height increased significantly due to treatments in which
phosphate was spplied in great esmounts before the firet cuti-
ing. This increase wes adversely proportional with the time
between phosphorus application and the 1 gt cutting and was
inversely proportional with the emount of phosphate applied,
Therefore, the treatment by in which all the asmount of phos-
phate was applied before planting gave the highest increase
in the plant height. Then came trestment b2 in which all the
amount of phosphate was applied before the 2 nd irrigation,
followed by the treatment b3 in which the same amount of phos=-
phate was applied before the 2 nd irrigation. Cane next the
treatment b4 in whioh half the amount of phosphate before
gowing time and the rest was applied before the second cutting.
The difference between the treatments b5 and bs was not signie
ticant when phosphate was applied 1in great amount befoxe
planting and helps in increasing the available phosphorus and
therefore the plant's benifit is great and the plant growth
and elongation increased due to the important role played by
phosphorus in the process of plant growth which increased due
to the important role played by phosphorus. The plants to
which great amounts of phosphates were applied before planting
gave tallest plants than those to which half the amount of
phosphate, was applied before sowing or to whioh the phosphate,
was applied lately.
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In the 2 nd cutting the treatment b, was the moat
prevelant, then treatment b4 then b5' The difference between
b, and b

4 5
height due to bl treatment resulted from continuous effect of

was not significant. The increase in the plant

phosphate application. Regard to the treatment b4, the
increase in the plant height was due to the application of
whole amount of phosphate before the 2 nd cutting which

leading to increase the available phoaphorus during growinge

In the 3 rd cutting the effect of phosphate application
times was opposite especially in the 1 st cutting. The plant
height in the treatments in which supexrphosphate was applied
in late times was greater than thet in the treaiments 1n
which superphosphate was applied in the early times and there-
fore the treatments b6 > b5 and b4 were more prevalant than
treatments bl, b2 and b3, because the part of phosphorus which
was applied in early times was fixed in the soil and the
available part waes consumed by the plants in the 1 st and 2 nd
cuttings and what remained for the plants in the 3 rd outting

was not sufficient,

On the other hand, when phosphorus was applied in late
times the available part was great and therefore the chance
for the plant to grow and elongate is great. Generally it
could be concluded that addition of phosphorus fertilizer at
the rate of 16 2205 Kg/ Pad.before sowing, gave a maximum
average plant height at the first cutting. Also, addition
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of 16 or 32 P205 Kg/Fad, at post stages of plant growth
increased the average plant height in the second and third
cuttings. These results agree with that obtained by
El-Bashbishy (1976).

Effect of the interaction between phosphorus fertilizexr

rates and application time of phosphorusst

Phe averages values of plant height due to the inter-
action between phosphorus fertilizer rates and application
time of phosphorus show in table 36 the interaction between
phosphorus fertilizer rates and their application times in
the 3 rd cutting showed that the rate 16 P205 Kg/Fad,applied
on two parts ; the half amount was applied before planting and
the rest was applied before the third cutting led to signifi- ’
cant increase in the plant height, The application of
32 P205Kg/Fad. on two parts: the 1 st before the second
cutting and the rest before the third cutting led als=o to
the same trend, as compared with the other treatments, This
wss due to the application of phosphorus in two parts helps
in supplying the available phosphorus in sufficient amounts
in relatively long periods.
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Avérage Values of plant height, in om,.,as afiected by phosphorus
fertillizer rates (Table34}, phosphorus application time(Table35)
and the intersctian between them (Table 36).
Table 34:
PO ngFad'. LQS -D
| :ﬁ;gje'g% geadon 2 5
0 16 4# 38 % 5%
I977/78 | 45.2 44,9 42.3 I.0 0.7
cur.I $I978/79 § 41i.3 88,8 58,6 1.4 Tu0
_ Combrined|] 43.2 51.9 - 5045 =¢_P.7 0,5
i 1977/78 | 60.9 { 80.4 78.2 1,5 1.0
out.2 |13va/7o | 448 | 739 90,7 0.9 1 0.6
Combi.ned.,p 5209 ; 7702 84.5 300 2.3
1 ocut.3 11977/78 40,1 64 .9 L 6362 I 1.5 0.8
e I978/79 |, 36.2 86,8 80.2 0.9 0.7
. {Comgirined} . 38.2 75 49 TL.T 243 2.0 4
Table 35% o - .
cgigigg-ﬁseason - phosphorus applicgﬁionftimés ) L.5.D |
, ”1 b, by b, by b 1% 5% |
oub.T|I9T7/78 B7.4 1 44.8 1 4651 43T 39.I] 43.5} 0.8 |I.4
«L17978779 7.5 | 50.5 | 56451 53.6} 53.7 5724 I.5 {I.2
{Combined4Te5 § 4T+7 § 515 47,61 4645 BOfl I.2 10.9 3
_ f kil i ik
I977/78 [718.0 [ TO9 | 63.34 79.4] 79.5] 68.0 I.6 1I.2
cut.2}1978/79 1'6,3 | 6B.5 | 67.4 69,6} 7049} 66.I§ 0.9 0.7
Contrined77.I § 69,7 | 65.4f 7445} 1542 67.11 I.I }o.8
I977/78 #43.8 50.91 55.71 59.9] 63.3] 62.91 2.4 [I.6
out,.3}I978/79 $8.2 | 62.5 65.31 6846] 5Te4] 67T I.7 {312 {
GombinedpI.0 | 5647} 60.5] 64.3] 69.4] 65.3] 3.2 2.8
Table 363
_2305 —y ?hospppm applicatipn times L.S.D
#l b B .;bz 12 B, B b; |14 5%
0 38.3] 38.8 {39.4| 37.212€.8} 23.5
) IG 62.6 0903 73 63 77 09 3 88.4 8356 4.6 2.6
32 | 52,71 62,01 68.9! 77.7] 8I.8 8844
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2. LEAVES /PLANT RATIO

Bffect of phosphorus fertilizer ratess

Pable 37 : shows the averages of leaves / plant
ratio as affected by phosphorus fertilizer rates in 1978/79
season. 1n the first cutting of 1978/79 season, the average
leavee/ plant ratio gave & nighly significant increase due %o
the phosphorus fertilizer yates. The averages were 16.4%,
20.3% and 18.3% for 0,16 and 32 P205 Kg/Fad.treatments,
respectively. It i8 cleay that the maximum ratio was obtained
from 16 P205 Kg/Pad. treatment.

In the seoond cutting the averagae leaves/ plant ratio
was affected significantly due to the phosphorus fertilizer
rates., The averages were 27.8, 33.8 percent for 0 , 16 and
32 P205 Kg/ Pad. respectively.

In the third cutting leaves/ plant ratio values in-
creased significantly due to the phosphorus fertilizer rates.
The averages were 24.2% , 33.,3% and 27.2% for the rates of
0, 16 and 32 By0g Kg/Fad., respectively. The maximum per-
centege was obitained when 16 ?205 Kg/Pad. trestment was
applied.

Application of phosphate led to an increase in leaves/
plant ratio apparently in the 1 st , 2 ad end 3 pd outtings.
Phese resulis agree with phosphate role in the plant as it

shares in respiration, nitrogen metabolism and formation of
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proteins which in turn helps the plent growth and this
induce an increase in the number of legves and their gurface

due to the nutrient elements and energy production,

Phese results agree with that obtained by Abdel~Gawad
et al and disagree with those obtained by Singh (1973) and
Kandil (1974) because the soil was rich in organic matter.

Effect of phosphorus application times

mTable 38 sshows the average leaves / plant ratio as
affected by phosphorus application time in 1978/1979 season.
In the first cutting, the leaves/ plant ratio averages were
influenced significantly by phosphorus application time.
The averages were 19.6 , 19.1 , 20,5 4 177 » 16.6 and 17.2
for by, LY b3 ’ b4 ’ b5 , and b6 treatments, respectively .
Applicetion of all emount of phosphorus before the 2 nd
irrigation ( b3) gave the highest leaves/ plant ratio. The
differences between the avereges leaves/ plant ratio were

highly significant due to the time of application.

Phe averages were 33.9 , 33.2 , 30.7 , 33.2 , 36.5
and 30.2 for by , by s b3 s b4 ’ b5 and b treatments ,
respectively.

With respect to time of application, differences
between leaves/ plant ratio values were highly significant.
The averages were 25.5 26.5, 29.8 , 28,5, 25.9 and 29.2

percent for by , Doy Dys Py bg and by treatments, respectively.
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It is clear that the addition of half emount of phosphcrus
before sowing and the rest before the third cutting gave

a maximum average of leaves/ plant ratio.

The phosphate application time had different effects
on leaves/ plant rétio. The effect was most evident in the
treatments in which all the ampunt of phosphate was applied
before the 1 st cutting such treatments by, b, and bye Ranked
the second the treaiments in whieh half the smount of phoaphate
was applied before the 1 st cutting or phosphate was not
applied before the 1 st cutting such treatment b4, b5 and 56'

This is due to the importance of phosphate supplied
during early plant growth , because it helps root growth and
also helps the absorption of water and mutrient elements and
hence of a good vegetative collection is formed. The plants
at which no phosphete was applied before the 1 gt cutting or
small smount of phosphate was applied more wesk due to the
small leaves and s small leaves / plant ratio.

Phis increase in the leaves/ plant ratio in the
treatment b3 i.e. addition of all the amount of phosphate
before the 2 nd irrigation , was greater than those in treat-
ments bl and b2 due to the application of phosphate during
the maximum growth period of plants.

In the 3 rd cutting, treatments b3. b4 and b6 gave a
greater leaves / plant ratio in comparison with the treatments




bland b, because the amount of available phosphorus
remaining after phosphate application at earlier time
either before planting oxr before the 1 st outting, These
results agree with that obtained by Abdel-Gawad 2E.2l<1977)-

Effect of the interaction between phosphorus fertiliser

rates and applicgtion times of phosphoxus (AXb)

The average values leaves / plant ratio due to the
intersction between phosphorus fertilizer rates and applicat=-

jon time of phosphorus are shown in Table 36.

Interaction of phosphate application times with the
rate 16 Kg/P205/Fad.gaVe a greater leaves / plant retio in
comparison with the interaction with the rate of Q and 32
Kg/ P205/ Fed., because the spplication of greet emount of
phosphate might lesd to transformation of some nutrient
elements in the soil to ansuitable form e.3. zinc and iron
and hence helps the formation of iron phosphate and zino
phosphate, These compounds are not disolved and the plan$
suffer from shortage of sinc and iron especially the leaves
bosause iron is an important element in the formation of
ohlorophyll which playe an important role in the process of
photosynthesis and this effect leaves formmtion and growth.

The 16 P205 Kg/Pad.rate is more guitable for the
plant needs and aveilability of nutrient elements in the soil
_which led to the inocrease of the efficiency of the plant to

form leaves,




The treatment b3( application of the whole phosphorus
h the rate of 16 P20s

emount before the second irrigation) wit
in comparison with

Kg/Fad.gave the highest leaves/ plant ratio

the other treatments .
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Average values leaves/plant retio as affected by phosphiurs
fertilizer rates (Table 37), phosphorus upplication time
(Teble 38) and the interaction between them (Table 39).

Table 373
‘f
1 outting] season] P,05Kg/Fad. LoDy
i 0 16 32 1% 5%
Cuts 1 {1978/79] 16.4 20,3 18.8 0.7 045
_u .
Cut, 2 11978/791 27.8 33.8 37«3 048 0.6
Table 38
Cutting] Season Phosphours application timea
bl b2 b3 b‘ b5 b6
Cut. 1*1978/79 9,6 19,1 20,5 17.7 16.6 17.2
Cut, 2 §1978/79 PB3.,9 33.2 30.7 33.4 36,9 30,2 4 i
Gut, 3 11978479 B5.5 26.5 29.8 28,5 29.9 29.2 1.7 £0s9
Table 39
2, 05 Ka/Pade Phogphorus application -times L.5,D.
bl b2 §3 §47 pi;. b6 1% 5% T
) 24.3 | 23.5 [26.5]24.6 }23.4 22,8
1 16 28.7 33-4 136.1 33:1 33.8 3407 1 7 0 9
32 23.6 | 22.5 {26.8 1 27.8 {32.7 |30.0 I
! | e
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3, NUMBER OF TILLERS PER PLANT

Effect of phosphorus fertilizer ratess:

Phe averages number of tillers per plant in the
three cuttings are shown in table (40) for 1977/1978 end
1978/1979 scaBons.

In the first outting in 1977/1978 season the average
mmber of tillers/plant inereased significantly at 1% level
ag affected by phosphorus fertilizer rates. The averages
were 1,20, 1.35 and 1.08 tillers/plant for O, 16 and P205Kg/
Fad,, respectively. 1t is clear that 16 P?’O5 Kg/Fad.gave
s maximum value, In 1978/1979 the averages were 1,22,1,33

and 1.20 tillers per plant for the some respective treatments.

Phe difference between the over all averages of both
years was gignificaently affected due to the phosphorus
fertilizer rates. Applying 16 P205 Kg/Pad, treatments gave
the maximwn pumber of tillers/ plant.

In the second cutting during two seasons, the dif-
ference between the averages number of tillers/ plant was

gignificantly affected due to the phosphorus fertilizer rateg.

In 1977/1978 , the averages were 1,96 , 2.96 and 3.07
tillers per plant for O, 16 and 32 P,0, Kg/Pad, treatments,
respectively, In 1978/1979 season, the averages were 1.86,
3.44 and 2.8 tillers / plant for the same respective treatments,




Also, the average of tillexrs / plant of the two seasons

show that 16 P205 Kg/Fed.treatment gave the highest value.

In the third outting of 1977/1978 and 1978/ 1979
geasons , the averages mmber of tillers/ plant were signi-~
ficantly affected by phosphorus feytilizer rates. In 1977/78
spplying O , 16 end 32 P,0¢ Kg/Fad.gave 2417 4,41 and 3.48
tillers / plant, respectively.

In 1978/1979 , the averages were 2.42 4 3.96 and 3.23
tillers / plant for 0, 16 and 32 P205 Kg/Fad, ,regpectively.
The over all averages of both seasons revealing that 16 9205/
Kg/Féd. treatment gave e maximum aumber of tillers / plant in
the third cutting.

Phosphoxrus hes a role in transformation of carbohydrate
to simple nutrient elements including the phosphorus compounds, .
All theae functions have a direct relationship with new tillers
formation in the plant which need cell division and transfoxr-
mation of‘nntrient elements and therefore phoaphorus fertili~-
zation has a great effect on the mmmber of tillers/ plant,

fhe inorease of tillers/ plant due to the addition of
16 P,0¢ Kg/Fad.rete was higher than that obteined from
32 Paos Kg/Pad.rate in the 18t and 2 nd cuttings, wheyeas
significant differences was obtained in the 3 rd cutting.

These results agree with those obtained by Kandil (1973),
Singh (1975) , Abdel-Gawsd et al (1977) and Hefnd and
Zeidan (1977).
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Effect of phosphorus application time @

The average number of tillaers per plant at the three
cuttings is shown in Table (41) for 1977/78 , and 1978/79

8easOns.

In eutting 1, the average of the two yeers shows
that the treatments to which all the amount of phosphorus
was added before the 1 st outting i.e. (treatments by), gave
a highest number of $11lers/ plant more than that obtained
from the treatments to which half the smount of phosphete
was applied before the 1 gt outting or to which no phosphate
was applied during this period e.e, It was pbaerved that the
number of tillers per plant was adversely proportional with
the time hetween phosphate application and the 1 st cutting.
Treatment b, gave the highest mumber of tillers per plant
followed by the treatment b2 which was applied before the
1 st irrigetion.

In cutting 2. the average of the two secasons indicate
that the treatment , b1 gave a significant inerease of tillere
ing over that obtained when half amounx-before planting and
the rest before the third cutting.

Treatment b, in 1977/1978 and bg in 1978/1979 ranked the
second , to which half the semount of phosphate was applied
before planting and the rest before the second cutting, the
treatments in which phosphate was applied before planting and
#hereforo the benifit of the plant was great and lead to ective




formation of new tillers due to the importance of phosphorus
in the division of meristematic cells which encourage the
formation of the tillers,

In cutting 3. shows that the treatment b6 0 which half the
amount of phosphrus was applied before the gecond sutting
and the rest before the third cutting gave & highly signifi-
cant tillering rate followed by treatment b5, It was noted
that the number of tillers per plant was less whenever the
time between phosphorus gpplication and 3 rd cutting wes
great and itherefore treatment b6 gave the higheat average
in the number of tillers/ plant. The least oeffect was obtained
by the treatment b1 to which phosphorus was applied before
planting because the benifit from phosphorus in the goil
decreased by time as & great part of phosphorus was fixed in
the soil and became unsuitable for absorption, This effect
wes reflected upon the physiological activity of the plant

whioh encourage the formation of tillers.

Phe treatments %o whiah phosphorus was applied before
the third cutting i.e. ( b5 and b6) gave the highest aumber
of tillers/ plant due to the increase in available phosphorus.
On the contrary i the treatments to which phosphate was
applied early i.e. ( before planting ) gave the lowest tiller-
ing becsuse the plantes utilised the available phosphorus
during growing before 4he 1 st and 2 nd outtings and the rest

amount o: phosphorus was not sufficient,




Effect of the interaction between phosphorus fertilizer rateg

and applicstion times of phosphoruss:

Teble 42: shows the aversage velues of number of tillexs
per plant as affected by the interaction between the phosphorus
fertilizer rates and time of application. In the 3 rd cutting
the treatment which received 16 P205 Kg/Fed.(half the amount
of phosphorus before the second cutting and the rest before
the third cutting) gave the highest tillering rate as compared
with the other treatments,

This was followed by treatment b5 in which half the
amount of phosphorus wes applied before planting and the rest
before the th;rd outting beggnse application of 16 P205 Kg/Fad,
rate in two paris supply the active shoots of the plant and
encouraged thé new tillers formation. When phosphorus was
1ﬁoreased'to 32 Kg P205/'Fad.rate it may led to a decrease in
absorption of another nutrient elements and hence affecting
the process of unerir_xg, It 1s clear that 16 Kg P,0;/Fad.

rate considered a suitsble, treatment,




3 Average Values of number of tillers/Plant as affected by
phosphorus fertilizer rates {Table 40), phosphorus” application
time (Table 4I), and the interaction between them (Table 42).

Teble 408

outting season _ P,05 Ke/fed. LeS4D, ——
0 16 32 1% 5%
1977/78 .20 1.35 I.08 0,.I0 0,07
Gut .I. * 1978/79 I. 22 I033 I.20 OoIO 0007
Combined I.2I I.34 I.14 0,06 0,05
I977/78 I1.96 2.96 3,07 0.16 0,IX
cut*2 I978/79 1.86 3.44 2,80 0,26 0,18
Combined I.9I 3.30 2.94 0.23 0.19
eut.3. ISTT/T8  2.I7T 4.41 3.48 0.24 0.I7
T978/79 2.42 3.96 3.23 0.I4 0.I0
Combined 2.29 4,15 3,36 2,64 I.15
Table 4I3 |
gutting Seasgon Phosphorus applioéfion'times LaeSe Do
_ | br b, ?3 b4 bi be 1% ﬁ%,
1977/78 I.34 I.3% 1,36 1,09 I.09 I,I3 0,II 0.08
Cut«I IOT8/79 I.43 I.33 1.2} I.30 1.1% I.11 I,II c.I2
Combined I.38 I.22 .28 I.9 I,II I.l2 0.33 0.2I
cut,2 I977/78 3.I9 2,65 1.87 2.12 2.9; 2.13 0.2  0,I5
I978/79 3.29 2,51 2,41 2,65 30)- 2. 0.09 0.07
Combined 3.24 2,58 2,I4 2.89 3,00 2.23 0,I0 0,06
1977/78 2.79 3.05 3.24 3.23 3.57 4.5 0,24 0.I8
Cute3 1978/79 2.56 2,85 2.91 3,23 3,23 3.17 3.77 0.I7
Combined 2,68 2.96 3,09 3.23 3.55 4.0 0.23 0.I7
Table 423 :
Wt ; . - S
3205 Kg/Pad. isfhosphorus agg;féation timg;ﬁ LeSeDe
- . by B 03 2 95 Dg 1% 5%

0 505 2.48 2,47 1.98 1.95 2.76
16 5728 3065 3.60 4.25 4.84 5,51 0.2T 0.13
32 2,73 2.74 3.34 3.45 3.92 4.4

g
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4. FRESH WEIGHT PER PLANT

Effegt of ghosphorus fertilizer rates:

Phe average values of fresh weight per plant in the
three cuttings are presented in (Table 43) for 1977/1978 and
1978/1979 seasons.

At the first outting in 1977/1978 season, the average
values of fresh weight per plant in(gms) increased signifi-
cantly by different phosphorus fortilizer rates. The averages
were T.04 , 7.23 and 6.38 gm. for O, 16 and 32 Kg. P,0.Kg/Fad,
treatments, respeciively. It is clear that application of
16 ?205 Kg/Fad. gave the maximum fresh weight per plant.

In 1978/1979 season, the differences between the
averages of fresh weight per plant were significant due to
the phosphorus fertilizer rates, The averages were 7.78 ,

Te 9T aﬁd 1,02 gm for the same respective treatments. Also ,
the over sll averages were significantly affected by phos-
phoxus fertilizer rates insuling that, appliocation of 16
P205 Kg/Pad.gave a maximum value.

At the second cutting in 1977/1978 season , the
averages values fresh weight per plant were significantly
affected at 1% level due to phosphorus fertilizer rate., The
averages were 11.42 , 19.31 and 15.50 gn. for 0, 16 and 32

2205 Kg/Fﬂdt $ respectivcly.




éIn 1978/1979 season, the same trend was obtained.
The averages were 10.22, 17.79 and 12.08 gm.for the same
regpective treatments. The averages of both years show
that, appliceiion of 16 P205 Kg/Fad. gave & maximun fresh
weight per plant.

At third cutting in 1977 /1978 geason, the sresh weight
per plent were influenced signifieantly due to phosphorus
fertilizer rates at 1% level of gignificance. The averages
were 10.58, 18.54 and 12.98gm. for 0, 16 and 32 P205Kg/Fad.
treatments, respectively. In 1978/ 1979 season the same trend
was found. The averages of fresh weight per plant were
9,05 4 22.90 and 17.10 gm.for the same respective treatments.
Also, the averages of the two years were gignificantly
affected by phosphorus fortilizer rates which indicate that
theiapplication of 16 PZOSKg/Fad. maximized the average fresh
weight per plant.

Under the circumstences of the Egyptian soil it was
evident that nitrogen and phosphorus are & controlling factors
in the growth of legume crops such as Egyptian clover, FPlants
get nitrogen fyom air through vacteria living on plant roots
ang £ix atmospheric nitrogen to the plant and taking carbohy-

te from the plant.

On the other hand, phosphorus plays & role in starch
transformation to simple nutrient elements that go the dif-
rerent parts of the plant from which the roots of bacteria



are ocontasined and hence activation of these baoteria in
fixation of atmospheric nitrogen which helps plant growth.

As well as the phosphorus is considered as a deciding factor
in plant growth as phosphorus application which helps plent
growth end increases the number of tillers and hence resulted
in increasing the plant weight. The 16 Pao5 Kg/Fad. rate
gave the highest fresh weight per plant in all cuttings ,

the results obtained, showed a deerease in the fresh weight/
plant by adding more than 16 on5 Kg/Fad. rates Application
of higher rates of phosphorus than 16 P205 Kg/Fad,lead to
transformation of some important elements to g difficult from

which can not be uptaking by plant.

Phese results agree with those obtained by Brown(1959)
and Hefni and Zeidan (1977).
Effect of phosphorus application timet

Cutting.l, Regarding %o the phosphorus application

time in 1977/1978 season which jllestreted in table 44, the
results indicate that significant differences between the
averages of freah'weight per plant were obtained., The averages
wore 7«24 5 Ts06 o Ta33 » 6411, 6.57 and 6,99 gn. for by, by
b3. by bS and Y, respectively. In 1978/1979 season, there
was a significant effect for phosphorus application time on
fresh waight per plant values., The averages were 8.39 ,8.18,
8.13 , T.79 4 6.39 and 6.70 gm. for the same respective treate
ments mentioned ebove., It could be concluded that addition of
phosphorus in one portion before sowing gave the best result
in fhe first cutting.
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Cutl.2

With respect to phosphorus application time in 1977/78
season, it is clear that there were highly significant dif-
ferences between the averages of fresh weight due to the
phosphoxrus application time. The averages were 17.64 , 15,20,
12,18, 18.78, 15.90 and 12.73 gm. for by» Poy b3, b4, b, and

5
b6 treatments, respectively.

In 1978/1979 season, the seme result was obtained.
The averages of fresh weight per plant were 16,52 , 11.59,
10.93, 13.75 , 16.64 and 10.86 gm.for bl’ X 3, 4, 5, and
b6 treatments, respectively. It could be concluded that,
addition of phosphorus on two portions, half the amount before
sowing and the rest before the second or the third cutting,
gave the highest values of fresh weight velues of fresh weigh
ver plant

Phe fresh weight/ plant was effected significantly
due to the phosphorus application time in 1977/1978 and
1978/1979 seasons, as well as the averageé of two seasons.
Cut.3.

In 1977/1978 the averages were 11.35, 12.44, 13.78,
13.28, 15.17 end 18.11 gn. PFor b1 ’ b2 ’ b3 ’ b4, ’o5 and b6
treatments, respectively. In 1978 / 1979 season averages
were 14.96, 14.99, 15.50 , 16.13 , 17.48 and 19,10 gm. for
the respective treatments mentioned above. It is clear that

the addition of phosphorus on two portions, half the amount
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before the second cutting and the yest before the third
sutting, gave the highest values of fresh weight / plants

Phosphate epplication times had a low effect on
plant weight in the 1 st cutting. Plant weight for the
treatments in which all the amount of phosphate was added
pefore the 1 st cutting was greater than that obtained from
the treatments in which helf the amount of phosphate was

applied or when phosphate was not applied during this period.

In the 2 nd cutting the effect of phosphate applicat~
ion times on the plant weight was evident. Treatment by
(application of all the emount of phosphate before planting)
gave the highest increase in plant weight by a highly signifi-
cent difference, Treatments b4 and b5 came next in which
nelf the amount of phosphate was applied before planting.
These results showed thatl application of phosphorus before
planting significantly affected the plant weight in the 2 nd
cutting, becsuse phosphorus jncressed plant height, and
mumbeyr of tillers/ plant as well as helps the rapid formation
of leaves which fix energy and supply nutrient elements that
go to the different parts of the plant.

In the 3 xd cutiing the plant weight increased
significantly at 14 level when received phosphorus before
planting or before the first cutting. The results show that
the plant weight was adversely proportional to the amount of

phosphate, applied and its times of application,




Treatment b, {half the amount of phosphate was
applied before the gsecond cutting and the other half before
the third cutting) gave the highest plant weight followed
by treatments b (half the amount of phosphate was applied
before planting and the rest before the third cutting)e.

Came next the treatment b4 j.e. ( half the smount of
phosphate was gpplied before planting and the rest before
the second cutting). Application of all the phosphates before
planting, gave the least plant weight in the 3 rd cutting.

Phosphete application lately gave plants a suitable
gmount of available phosphorus., On the other hand , the
aveilable phosphorus which resulted from phosphate application
before planting i.ej about 100 days before the 2 nd cutting,
wag consumed by the plants of the 1 st and 2 nd cuttings and
then remained for the plants of the 3 rd cuiting insufficlient

amount of phosphorus for plant growth.

Effect of the interaction between phosphorus fertilizer

rates and application times of phosphorus:
Teble 45: shows that in the 3 rd outting. Treatment

b with 16 Xg P205/Fad. rate gave a highly significant in-
crease in plant weight over those obtained by the other

treatments,

The results, obtained have a decreasing tendency
jnversely proportional with the time lapses between phosphate




application and the time of the 3 rd cutting. In the
treatments in which phosphorus was gpplied lately gave
g higher plant weight than those in which phosphate wa8s
applied early i.e. before planting or before the 1 st
cuttinge.

This was due to the amount of available phosphate
in the soil before the 3 rd cutting., In the treatments
in which phosphate was applied lately the amount of avail-
able phosphorus was greater than those in which phosphate

was epplied early.




Average values of fresh welght 1n gms per plant, a3 affected
by phosphorus fertilizer rates (table 43), phosphorus application
time (table 44), and the interection petween them (table 45).
Table 4318 —-
P, 0. kg/ Fad.
Cutting Season 2.5 L.5. D,
0 16 32 1% 5%
1977/1978 T.04 Te23 6.38 0.52 0.36
Cut. 1 197871979 7,78 T.97 7.02 0.66 0.46
Combined T4l 7.60 6.70 0.86 0,59
1977/1978 1l.42 19.31 15,50 0.64 0.44
Cut, 2 1978/1979 10.22 17.79 12,08 1.21 0.83
Combined 10.85 18.55 13,79 3.19 2.44
Cut. 3 1978/1979  9.05 22.90 17,10 0.55 0.38
Combined 9,82 20,72 15.04 0.93 0.68
Pable 443
Cutting Season Phosphorus application times L,5.D.
1 o, b3 b4 hS b¢ 1% 5%
1977/1978 T.24 7,06 T.33 6.11 6,57 6.99 0.71 0.54
Cut. 1 1978/1979 8.39 8,18 8.13 T.79 6.38 6,70 0.85 Q.64
Combined T.82 T.62 7.73 6.92 6.47 6.85 2.26 145
1977/1978 17.64 15,20 12.18 18.78 15,90 12.73 0,85 0.64
Cut. 2 197871979 16.52 11.5% 30.83 13,75 16,64 10.86 0,81 0,61
Cm‘)in&d 17.08 13-40 11051 16.27 16027 11,80 0.58 0-4‘4
1977/1978 11.35 12.44 13.78 13.28 15,21 18.11 0,91 0.68
Cut. 3 197871979 14.96 14.99 15,50 16.13 17.48 . 0,83 0.63
Combined 13,16 13.72 14.64 14.71 16,33 18.61 2.36 1.50
Table 452
Phosphorus application times L.3.D.
P205K.8/ Fad. —“—
by b, P3 b, b B¢ 1% 5%
0 10.09 10,86 10.34 . 8,58 11.48
32 14.49 13,09 15.14 15.04 15.82 16,66
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5« FRESH YIFLD

Effect of phosphorus fertilizer ratea:(Az
Average fresh yield in tons/Fad. in the three

cuttings as well as the total fresh yield of the three
cuttings are presented in (Table 46) for 1977/1978 and
1978/1979 seasons,.

At the first cutting in 1977/1978 geason, the
averages of fresh yield per faddan differed significantly
trom each other when O, 16 and 32 P, 05 Kg/Fad. treatments
were applied, The averages were 7.643, 13,700, and 13.133
ton/Fad, for O , 16 and 32 P205 Kg/Fad,, respectively. It
is clear that 16 2205 Kg/Fad, gave the best fresh yields
In 1978/1979 seegon, differences between fresh yield average
values were found to be significant due to the phosphorus
fertilizer rates,

 The averages were 7.790 , 9.373 and 9,030 ton/Fad..
for O, 16 and 32 P, 05 Kg/Fad.treatments, respectively. The
ssme results were found regarding to the over all average

of both sessons.,.

At the second cutting the aversges of fresh yield in
both seasons differed significantly from each other due to
the phosphorus application time. The average in 1977/1978
season, were 8,177, 11,813 and 10.453 ton/Pad. for 0, 16 and
32 P205 Kg/Fad., respectively.. The averages in 1978/ 1979
season were 10.733, 12,307 and 13,427 ton/Fad. for the same




regpective treatments, It is clear from these results
and the over all average of both seasons that 16 P205 Kg/Fada

gave & maximum fresh yield.

In 1977/1978 and 1978/1979 at the third cutting,
the fresh yield influenced gignificantly due to the phos-
phorus fertilizex rates. The averages in 1977/1978 were
4.567 , B.329 and 6,759 ton/Pad, for O, 16 and 32 P,0.Kf/Pede,
respectively, The averages in 197871979 were 5.290 , 14.513
and 13,776 ton/Fad. for the same regpective treatments. A
Phese results as well as the over all averages revealed that,

application of 16 P205 Kg/Fed. gave the maximum fresh yield.

Phosphorus application jed to an increase in the fresh
yield/Fad. in the 1 st , 2 nd and 3 rd cuttings, The in-
orease was highly significant in eomperison with the control,
Legume crops such Egyptian clover ean benifit from atmos—
pheric nitrogen through the bacteria living on the roots of
these plants and hence fertilization with phosphorus become
the deciding factor for production of good crop taking into
consideration the availebility of other factors. e.g. gQod
goil, suitable atmospheric circumstances and suitable seeds

rates,

If fertilization with phosphorus isa essential for
field crops, it is more essential to legume crops becguse
they contain a high production of phosphorus if compared with

other crope e.g. graminea such wheat and corn., The increase




in the fresh yield/ Faddan resulted from the increase in the
yield components e.g. plant height, number of tillers.plant
and plant weight.,

Results, obtained showed that phosphorus application
hed a highly significant effect on plant height, number of
tillers/ plant and plant weight eand therefore leading to an
increase in the fresh yield / Fad. This is due to the impor-
tant role played by phosphorus in the biological processes
in the plant as it is one of the important elementis in the
cell nucleulus. The phosphoxus also enters in the formation
of nucleic acid and therefore cell division, which resultse

in increasing plant growth. All these proocesses are important

for plant growth and formation of roots, tillers and leaves,

Therefore deficiency of phosphorus during plant growth resulted
in the produetion of short plants with weak leaves and hehoe
a small fresh yield/ Fads

These results agrec with those obtained by Snukla (1957),
El-Dematy(1962) ; Pempleton(1966) , Jonse et al (1970)3S4ingh
(1973) 3 Kandil (1974) ; Omar (1974); Benwart (1975} s and
Bashbishi (1976).

Effect of phosphorus gpplication times
Table 47 : shows the average values of fresh yeidl/Fad.

as affected by the phosphorus epplication time during 1977/718
and 1978/1979 seasons. It is clear that it has a significant
effect on the average fresh yield per faddan. In 1977/1978
geason, cut.l, the averages were 11,747 , 12.413 , 12.860,
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11,060, 10.433 and 10.627 ton/Fad.for by, b,y b3, b4 ’ b5
and b, $reatments, respectively. In 1978/1979 season, the
averages were 9,860, 9.087 , 8.693 , 8.627 , 8.468 and
7.960 ton / Fad. for the same respective treatments. It is
clear that application of prosphorus fertilizer early up to

the second irrigation gave the best results in ocutting 1.

1t could be concluded that, application of 16 P205K5/Fad.
or 32 }?205 Kg/Fad,before sowing time gave the maximum fresh
yield/Fad.at the first cutting.

Cutting 2:

The difference between the averages fresh yield as
affected by phosphorus epplication time in both seasons is
highly significant, In 1977/ 1978 season the averages were
10,720, , 10;186, 8,920, 10.466, 10.447 and 9.720 ton/Fad. for
by ba, bB’ b4, b5 and b6 treatments, respectively, In
1978/1979 season the averages were 13,107, 12,087 4 10.67,
12.273, 12.670 and 11,730 tons/ Fad. for the same respective
treatments, It is observed that addition of phosphorus before .

sowing gave a highest fresh yield/Fad.

Cutting 3,
With respect to phosphorus application time, it is

clear that the differences between the averages fresh yield/
Fad, are significant, The averages in 1977/1978 were 5.000,
5.910, 64293, 6,207 , T.560 and 8,247 ton/Fad. for by, b,,
b3 ' b4 ’ b5 and b, treatments, respectively. In‘1978/1979
season, the averages were 9.620 , 10,560, 11.027 , 11,080 ,




12,233 and 12,733 %ons for the same respective treatments.
It is clear that application of phosphorus,fertilizer on
two portions, half the smount before the gecond cutting and
the rest before the third cutting gave & highest fresh
yileld/Fad.

In cutting l. The treatments in which phosphate was
applied before planting or before the 1 st cutting 1.4
treatments by, b2 and b3 gave a fresh yleld greater than
those treatments in which phosphate was not applied before
planting or before the 1 st cutting. The fresh yleld

inoreased adversely by increasing the phosphate rate.

Preatments in which all the amount of phosphate was
applied 1l.e. treatments bl' b2 and b3 gave a yleld greater
than those treatments with which half the amount of phos-
phqsphate was applied i.e. treatments b4 and b5. This is
due to the importance of phosphorus during this period of
plant growth.(elongation and tillering). If we know that
planting occured in December when the temperature decreased
end this led to a decrease in the chemical and biologicel |
reactions occuring in the soil and thus consuming a groat
amount of phosphate present, we will conclude the importance

of phosphate supply by so0il epplication.

In cutting 2 the treatments bl’ b, and b in which

4 5

‘phosphorus was applied before planting gave a greater fresh

yield than those produced by other treatments as plante
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increased when supplied by phosphate during the early

stage of growth following planting directly. The strength
of these plants during that period will affect their growth
end yield in the following cuttings and therefore we found
that the olderly parts of the plant suffered more from
phosphate deficiency than the younger plants beceuse phosp-
horus is one of the elements transported from the elderly to
the younger parts when it is deficient ip the soil., The
plants to which go phosphate was applied before planting
suffered from phosphate deficiency especially the roots and
thus affecting the absorption of water and nutrient elements
and the efficiency of the plant to form new tillers was

decreased,

In cutting 3 the treatment b6 gave the highest fresh
yield as compared with the other treatments. The difference
between the aversges fresh yield/Fad.was highly significant.
Treatmenta b5’ b4 and son on came next, respectively, Treat-
ment b, gave the lowest fresh yield, The fresh yield/Fad.
production was inversely proportional to the time between
nhosphate application and the 3 rd cutting. Treatment b6 in
which half the amount of phosphate was applied before the
second cutting and the rest before the third cutting., geve
the highest yield followed by treatment bs in which half
smount of phosphate was applied before planting and the rest
ﬁefore the third cutting., Caeme next the itreaiment b4 in

which half the smount of phosphate was applied before planting
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. Average. Values of fresh yield, in ton per faddan, as affeoted
by phosphorus fertilizer rates(Table 46), and phwsphorus
applicetion time {Table 47).

Pable 463
?,0; ke/¥ad, T.3.0
outtingf season 5 == 3 T
' - | XI9T7/T8 | T.643 I3.700 | 13,I33 0.53610.349
e 11978/79 | 7.790 9.373 ] 9.030 I.02 ;2.705
Combined 7,716 II.536 | II.,082 0.59810.362
Bl b P 4 S G 053 B W (0 DY L T 51070 .4Ioﬁ
|57 fCombined 9.455° | I2.060 | IT.540  0.436 0:344
| out.3 Tﬁ'ﬂ/ 78 1 4.567 8.329 r 64759 0.87540,602
*? - 11978/79 § 5.290 T4.513 | 13,776 | 0.629§0.432
r_l : Gombinedf 4,929 II.42I § 10,268 0.927 }0.657 -
—a : o
Potar §1977/78 | 20,387 33.872 § 30,345 = | 1.523]11.047 . }
1 1978/79 § 23,813 364193 | 364233 I.778]{I.220
{Combined] 23,I00 34,018 | 33,289 2,020{I,772
Tabled7: ' _
| lon times 15T
oﬁt ting} season Phosphorus a.pp?.icat:.on times ﬁ.
out,I }1977/78 | 1T.747} 12.413}12.860] 1T,000] 10.433| 10.627} 0.55Q0415_
$3978/79 | 9.8601 9,087} 8.693] 8.62TF 8.468{7 .960}0.5540,50I.
-{vombined] I0,804| I0.750] 10.777} 9 .8I4f 9.45I19 .294]2.43 0321
- 4+ : ‘
Whet 11978/79 | 13,107} 12.087}10,967] 12,273} I2.760] I1.730§0.73%0.550
i pCombined} TT.9IM IT,I3T}9.944 {11,369 II.604{10.725]{0.5430.343
cuts |2977/78 | 5.000] 5.910} 6.293f 61207 7.860] 8.22710.4590,340
~ 11978479 9 620, m.5 II.,027] 11,080k 12,233112,.73% 0,1130.084
t . . 1to77/78 '27.46 29..509 28,073} 27.673 28.440128.594] I, I74
Totgl {I978/79 | 32,587} 31,734} 30,687} 31,980 33.46I{32.423| I.558T.1I70
¥ {Combined 30,027} 30,122}29. 29,827 36.95I]30.509] I,0880,.822
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and the rest before the second cutting, Treatments b3 ' b2
and bl then followed, Trestment bl gave the lowest fresh
yield in the 3 xd outiing as all the amount of phosphate was
applied before planting,

This graduation in the amount of fresh yield in the
3 xrd cuttihg is proportional to the graduation of available
phosphate 1n the soil in the period between the 2 nd and 3 rd
cuttings. In the treatments in which phosphate was applied |
in earlier time to the 3 rd cutting e.g. treatments b and b,
helped the increase of the amount of the available phosphorus
in the soil more than the treatments in which phosphate was
applied before planting.
Total fresh yleld:s

The treatment b. in which half the amount of phoaphate

was applied before plazting and the rest before the third
outting , gave the highest total fresh yield in a highly
significant dirrerence than those in treatments b3 and b4 and
in a gignificant differemce that those in treatmesnts b, and bz,
while there were no significant difference between treatments

b5 and b6 ox bl, b2 . b4 and b6"

Treaptment b5 exceeded other treatments in total freah
yield due to the distribution of phosphate application process
in times more guitable than other treatments. The application
of half the amount of phasphate before planting keeps to the

- growing plants their need of available phospho¥u® and helps
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them early in the formation of strong roots with high
efficiency in supplying the plant with water and mutrient
elements and therefore the plants become highly growing
having many tillers with a high fresh yield in the 1 st

and 2 nd cuttings. The application of half the amount

of phosphate before the third cutting supply the plant with
a suiteble amount of available phosphorus helping it in good
growing and producing a high yleld. The approximation of
the effects of treatments b,, b2 ’ b4 and b, on the totel
fresh yield was due to variation in their effects on the
yield of the 1 st , 2 nd and 3 xd cuttings and the stability
of this effect on total fresh yield,

These results egree with those obtained by Bashbishy
(1976) and Abdel-Gawad gt gl (1977), whereas they disagree
with that obtained by El-Damaty(1962) due to the metorolog-
ical faetors,

Effect of the.interggtion between phosphorus fertilizer rates

and application times of phosphoruss
Pable 48: shows the average values of total fresh

yield as affected by the interaction between phosphorus
fertilizer rates and time of application. The results showsd
the superiority of treatment b5 due to the application of
half the amount of phosphorus before planting and the other
half before the second cutting with 16 P,0, Kg/#ad. reate over

the other treatments. The difference between the averages
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of treatments b,, b4 and b6 was significant, whereas between
the treatments b, and b3 was highly significant with 16

P205 Kg/Fad. treatment,

This was due to the more suitable distrioution of

phosphate during the periosd of plant growinge.




=100=

| cotce | 9t v | orsece| @ 1c| svoteC | 2€2TvE 2¢
co6*0 |ev6°T
octse | orgroc| zetese| vovoce| 099°¥€ | 026° Y€ 9T
ooz*cz| cov*tz| orsroz| otstcz| ozL'zz | 0€6°02 0
%G %1 9 Sa v ¢ 2 - _
[ qQ QqQ Q
~pea/3y 0%

.Q.mtﬁH

gowty worsverTdde gnxoydsoyd

gagoydsoyd puv 838X J9ZTITIIIT
sy3 £q pejosjye g8 ‘°per/Uc) UL

-

soup3 uwoFgeoFTdde

snaogdsoyd veomgaq UOTIOBIIIUT
‘praTL yeoxJ JO sInyeA aEBIoAY 18t 9TG®BI




=101~

6. DRY YIELD

Effect of phosphorus fertilizer rates:

The averages of dry yield, ton/Fad., and the total
dry yield of the three cuttings are shown in table 49 for
1977/1978 and 1978/1979 seasons.

At the first cutiting the average of dry yield was
effected significantly due to the phosphorus fertilizer rates
in the two seasons. In 1977/1978 , the averages were 0,907,
1,703 and 1.636 ton/Pad, for 0,16 and 32 P2 05 Kg/Pad.,
respectively. In 1978/1979, the averages were 0,926 , 1,232
and 1,122 ton/Pad, for the same respective ftreatments,

It is clear that applying phosphorus at 16 2,0, Kg/Fad.
gave the meximum dry yield. The 4ry yield of second cutting
during the two seasons increased significantly due to the
phosphorus fertilizer ratss. The averages of 1977/1978 season
were 1,189, 1.822 and 1,711 ton/Fad. for 0 , 16 and 32 P205 Kg/
Fad., respectively. The same respective treatments averaged
0.926 , 1,232 and 1,122 tons in 1978/ 1979 season. The
average of the two seasons were 0,916 , 1,468 and 1.379 ton/Fad.
for the same respective trestments., It is clear that appli-
cation of 16 P205 Kg/Fad. gave the highest dry yield in the
second cutting.

At the third cutting, the results in both seasons
indicate that there were a significant differences between
dry yield values due to phosphorus fertilizer rates. The




~102~

aversges in 1977/1978 were 0,931 , 2,120 and 3.682 ton/Fad.
for 0,16 and 32 P205 Kg/Fad. treatments, respectively,
whereas the average values in 1978/1979 season were 1.067, .
3.697 and 3.817 ton/Fad. for the same respective treatments.
It is clear that increasing phosphorus fertilizer rate up to
32 P205 Kg/Fad. gave the maximum dry yield/FPad. in the third
cutting.

The addition of higher phosphorus (32 P,05 Kg/Fad.)
lead to increase the dry yield. It was evident that the
increase in dry yield resulted from the increase in plant
height, nmumber of tillexs / plant and weight per.plant.
These results agree with those obtained by Brown (1959) ,
Kendil (1973) , Lutz (1973) , Singh (1973), Bashbishy(1976)
and Hefnl et al (1978).

Effect of Phosphorus application timess:
The results illustrated in teble (50) indicate that

the differences between dry yield values were affected
gignificantly due to the phosphorus application time in the
two seasons. _

In 1977/1978 the averages of the first cutting were
1,686 , 1.683 , 1.505 , 1.299 , 1.094 and 1,177 ton/Fed. for
bl, b2, b3, b4, b5 and b6 treatments, respectiyely. The
averages were, 1l.374 , 1.209 , 1,102, 1,093 , 0.941 and 0.843
ton/Ped. for the same, respective treatments, Addition of
phosphorus before sowing time during the both season gave the

highest dry yield as compared with the other treatments,
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There was a significent differences between the
average values of dry yield as affected by the time of
phosphorus application,

In 1977/1978 , the averages were 1.751, 1.548 , 1.540 ,
1,691, 1.704 and 1,403 ton/Faed. for by, b, , b3,b4, b4 and
b6 treatments, reapectively, The same treatments averaged
2.293 , 1.946 , 1.601 , 1.884 , 1,942 and 1,715 ton/Fad.
in 1978/ 1979 season. It is observed that addition of

phosphorus before sowing, gave a maximum dry yield.

Cut, 3%
The differences between the averages of dry yield in

both seasons were significant, In 1977/1978 season, the

average were 1,965 , 2,019, 2,180, 2,170, 2.427 and 2.634

ton /Pad. for bl' b2, b3. b4, b5 and b6 treatments, respectively.
In 1978/1979 season, the averages were 2.250 , 2.573 , 2.713,
2,700 , 3.274 ton/Fad. for the same respective itreatment,

It could be econcluded that , addition of phosphorus on two
portions, half the amount before the second cutting and the

rest before the third cutting gave the maximum dry yield at

the third cutting both seesons of experimentation.

The effect of phosphate application times on the
dry yield was similar to that on the fresh yield in the
1l st , 2 nd and 3 rd cuttings. Phoaphate applicaﬁion before
planting and befoye the 1 gg_dutting led to an increase
' in dry yield in the 1 st and 2 pd cuttings and phosphate
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Table 491 Average values of dry ,yleld in ton/ fad., as
' affected by phosphorus fertilizer rates,

——

?.0 Fad
Cutting Season 275 Kg / Fods L.5.D.

0 16 32 1% 5%
Cut, I 1977/ 1978 0,907 1,703 1,636 0.124 0.096
1978/ 1979 0,920 1,232 1.l122 1,121 0,082
combined 0.916 1.468 1,379 0.077 0.069

Cuts 2 1977/ 1978 1.189 1.822 1.711 0.091 0.62
1977/ 1979 1,504 1,975 2.237 0,111 0.075
combined 1.347 1.889 1.974 0.163 0,146
.Cut, 3 1977/ 19718 0,931 2,120 3.682 0.289 0.198
1978/ 1979 1,067 3.697 3.817 0.117 0.079
combined 0,999 2.909 3.749 0.536 0.399
19777 1978 3,027 5.645 6.756 1.488 0.322
Total 1978/ 1979 3.497 6.904 7,176 0.241 0.266
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application after the 1 st cutting and before the third
cutting led to an increase in the dry yield in the 3 rd
cutting.

Results showed that the total dry yield was not
significantly affected due to the phosphate application times.
This was due to the different effects of phosphate application
times on the 1 gt , 2 nd and 3 rd cuttings. Treatments led
to an increase in the yield of the 1 st and 2 nd cuttings
( bl and ba) was accompanied by a decrease in the yield in
the 3 pd cutting., and the treatments led to a decrease in the
hield in the 1 gt and 2 nd cutting. These results agree with
thet obtained by Bashbishy (1976),

Effect of the interaction between phosphorus fertiliger rates
and application times of phosgphoruss

Table 51: shows the averages dry yield ton /Fad.as

affected by the interaction between phosphorus fertilizer
rates and application times of phosphorus,

Treatment by i.e. ( application of all the amount of
phosphate before planting) gave the highest dry yleld with
32 kg 2205/Fad. rate as compared with the other treatments.
Came next the treatment in which half the amount of phosphate
was applied before planting and the rest before the third
cutting, with 32 Kg P,0./Pad.rates This result , because the
applicationof phosphate in large amounts before planting gave
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a suité.ble amount of available phosphorus and encourage the
piﬁnxs to form stroné system of roots which having a great

. gbsorping surface to supply the plant with water and nutrient
elements and this in turn resulted in increasing the dry
yield,

In the treatment bg, application of 16 kg P205/ Fad.
rate before planting was sufficient for plant needs of phosp-
horus necessary for good growing and the production of a

great dry yield in the 1 st and 2 pd cuttings.

The application of another 16 kg P205/ Fad.rate before
the third cutting led to encourage the growth and formation
of dry matter which needs the presence of a suitsble amount

of available phosphorus,
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{Table 50} Average values of dry yield, in ton/fad., as affected

- lo7n“

by phosphorus application time.

cutting

geason

Phosphorus application times

L.S.D

by

b,

b
3

by

°5

bg

}

I% 5%

Uutai'

I977/78
31978/79
COMBINED

I.686
I.374
I.530

I1.683
I1.209
1,446

I1.505
1.102
1.304 0,096

I.299
I.093

I.094
0.941
1.0I8

I.177
0.843
1,010

0 206 |
ﬁpeﬂo
17364

10.080
0.060
j0.232

cut .2

I9TT/78
1978/79
Gombined

L7151

24295
2,022

1,548
I.946
1.747

I.540
T.601

1,570

I.691
I.884
I.788

I1.704
1.942
I.823

1.403
I.715
I.559

‘

0.062
0.{05
539

«091
0.759 0.

out' 13

I977/78
1 1978/79]
kkmmined

I.965

2.250]

2.108

2,019

2.296

2.180
2.7I3
2.447

2.573

2.I70!
2.700]
2,435,

2.427

agsgz

5274 |
13,1510

27634
13,667 {0

C. I86

0.140
0.I3K

0.498{

781

¥ 4

Total

1977/78
I978/7915
lcambined

5.402
54917
5 .660

5.250
5.728
54489

5,225
5.416
5.32I15

5.677
5.419

5.I60

5.225
6.I57
5, 69I

5%e14
0.225
50220‘

Q.11
0.279]
ro.716

0.084
0.2I0
0,457

(Table 5I) Average Values of
by the interaction between phosphorus fertilizer
rates and phosphorus application time,

dry yiedd,in ton/fad. ad affected

P205 Kg/fad Phosphorus applicetion times ,L‘S.D
| by | by | vy {my | be | TH | 5%
0 | 3.119 | 3.429 | 3.29213.253{3.094 ' 3.384
16 6.242 | 6,078 | 57885 [6.036]6.678 | 6.730
| ‘ 12364 0.I88
! 72619 | 62961 | 6.78916.969|7.302 | 7,045
1




