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Abstract

A field experiment was carried out at the Experimental Farm of Agronomy
Dept., Assiut University, during the 2021/2022 and 2022/2023 seasons. The work
aimed to investigate the effect of three phosphate fertilizer applied dates (before
the first Py, second P2, and third irrigation P3) and four gibberellic acid levels (0,
50 Gi, 150 G2, and 250 G3 ppm) on three fab bean cultivars (Misrl, Sakha 4 and
Giza 843). The experiment was laid out in randomized complete block design
(RCBD) using a strip plot within a split plot with three replicates. The plot area
was 9 m?,

The results revealed that maximum seed yield in addition to yield attributes
were produced from plants receiving 250 or 150ppm gibberellic acid with third
and second phosphorus application in both seasons. Giza 843 cultivar was
significantly higher seed index, biological and seed yield in both seasons. The
maximum Pod number/plant and seeds number/pod in the 1% season were recorded
by 250ppm gibberellic acid concentration under the first and second phosphorus
application dates (G3xP; and G3xP 7) in the 2" season. Moreover, the maximum
seeds and biological yield were recorded by 250ppm gibberellic acid concentration
under the third phosphorus application date (G3*P3) in both seasons. Furthermore,
the tallest plants, maximum seed index and biological yield were recorded by Giza
843 cultivar under the second and third phosphorus application dates (V3xP; and
V3xP3)1in both seasons. Maximum pod number/plant and seed yield were recorded
by Misr1 cultivar under the first and third phosphorus application dates (VixP;and
V1%P3) in both seasons.

Keywords: Cultivars interaction, Faba bean, Gibberellic acid, Papplication.

Introduction

Faba bean is one of the world's important pulse crops. It is used as human
food and animal feed as well as a significant crop in cereal rotation systems. The
yield of faba bean fluctuated from year to year, this is due to inadequate growth,
less reproductive organs, and low pod setting. These traits are affected mostly by
environmental factors, cultivation methods among other factors. Therefore,
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cultural practices such as timing of phosphorus fertilization and gibberellic acid
application were used to improve faba bean yield.

Gibberellic acid application was tested by several researchers. Kandil et al.
(2011) found that plant growth regulators affect plant height, number of
pods/plant, number of seeds/pod, seed index and seed yield/ha in both seasons.
They added that spraying faba bean plants with GAs or IAA at 100 ppm
significantly improved vegetative growth, yield, and yield components and
markedly recorded the highest values of all studied traits.

Rahman ef al. (2018) declared that significant effect of GA3z on number of
pods/plant, number of seeds/pod, 100 seed weight, seed yield and biological yield.
Fadhil and Almasoudy (2021) mentioned that the spraying with gibberellic acid at
concentration (300 mg/L) resulted in the highest average in all studied traits (plant
height, pods number/plant, seeds number/pod, seed index and total plant yield/ha.
Rathore et al. (2022) reported that the foliar spraying of 120 ppm GAj3 tended to
produce plants with maximum height (116.4 cm) and number of seeds /pod. Teama
et al. (2023) evaluated several growth regulators. They reported that 100 seed
weight and seed yield/feddan (4200m?), were significantly affected in plants
treated with 200 ppm Gibberellic or Salicylic Acid.

As for phosphorus application, no literature was available regarding the
effect of P time of application on faba bean. However, workers in this respect
reported some response from other legumes to such treatments. Mahmoud et al.
(1991) found that two doses of phosphorus at sowing and flowering stage produced
the maximum, 100-seed weight in soybean. Setty et al. (1992) reported that the
seed yield did not differ significantly among different concentration and number
of times of spray of the single superphosphate on gram plants (Cicer arietinum).
Dawood and Abou-Salama (1994) indicated that application of fertilizer rate of
180 kg calcium superphosphate/feddan in two doses at sowing and first irrigation
in faba bean is beneficial to obtain high plant height, number of pods/plant, seed
index and seed yield/fed. Amanullah and Zakirullah (2010) showed that the
highest level of 90 kg P/ha at 10 days before sowing and sowing increased plant
height and biomass yield in maize. El-Kholy et al. (2019) stated that application
of P fertilizer up to 46.5 kg P>Os significantly increased all traits under study such
as pods number/plant and seed and biological yields/fad on faba bean. as compared
to other traits. Meanwhile, 100 seed weight significantly increased by increasing
P levels up to 31 kg P,Os/feddan.

Variable responses of various faba bean cultivars and/or genotypes to some
cultural practices were reported by many researchers. Bakry ef al. (2011) found
that Nubaria 1 variety produced a highly significant effect on seed yield compared
with the other varieties, seed index value, and pods number/plant. Likewise,
Nubaria 1 variety had the highest values in plant height and seed yield. Ibrahim
(2016) reported significant differences among the studied cultivars and entries in
studied characters. Giza 843, Nubaria 3, Rena Mora, Misr 1, and ILB 450 were
among the best cultivars in seed yield. However, the number of pods/plant for Giza
843 and Misr 1 were the highest. Nubaria 3 and Rena Mora were the best in terms
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of 100 seed weight. Mehasen et al. (2017) concluded that faba bean genotypes
were significantly different in weight of seeds per plant, 100 seed weight, and seed
yield/feddan. Qabil et al. (2018) reported highly significant differences between
faba bean cultivars for yield and its attributes (plant height, number of pods/plant,
number of seeds/pod, and 100 seed weight). Sheha ef al. (2020) indicated that Giza
843 had higher number pods/plant, seed number/pod, 100 seed weight, and seed
yield/fed. than the other tested cultivars. Abdelstarr (2023) found that Sakha 1
cultivar produced the highest seed yield and its components. Fertilizing faba bean
plants with 50 kg P>Os produced the highest values of growth characters, seed
yield, and its components during two seasons. Their results revealed that Sakha 1
variety produced the highest values of seeds and biological yields in both seasons.
Espain cultivar recorded the highest values of 100 seed cultivar recorded the
highest values of 100 seed weight and numbers of seeds/pod during the two
growing seasons, while the highest values of plant height number of pods per plant
were obtained by Mariout 2 variety.

Ghareeb et al. (2023) mentioned that the studied cultivars significantly
differed in most of the studied characteristics such as plant height, number of
pods/plant, seeds number/pod, 100 seed weight, biological yield and seed
yield/fed.

The objective of this study is to determine the impact of gibberellic acid
levels and proper time to phosphorus application on yield and its attributes for
some faba bean cultivars.

Materials and Methods

An experiment was carried out in the Assiut Univ. Exp. Farm during 2021/22
and 2022/23 seasons to study the impact of gibberellic acid and timing of
phosphorus application on yield and yield attributes for some faba bean cultivars.
The soil texture was clay with a pH value of 7.7 and organic matter of 1.72%. Total
N was 0.9% and available P in soil at 12 ppm. The experiment was laid out in
randomized complete block design (RCBD) using a strip plot within a split-plot
with three replicates. The three phosphorus application times was assigned
vertically while the four gibberellic acid levels were allocated horizontally, and the
three fabe bean cultivars were put in sub-plot. Seeds were sown ridges 3 m long,
0.60 m apart and 0.10 m between hills and thinned to two plants per hill in the sub
plot. The plot area was 9 m? (3.0 m length x 3.0 m width). Seeds were sown on
Oct. 19™ and Oct. 26" in the first and second seasons, respectively. Other cultural
practices were carried out throughout the growing season. At harvest, a sample of
five guarded plants was taken from each sub plot. The following measurements
were recorded: plant height, number of pods and seeds/plant. Seed and biological
yields per feddan were calculated based on seed and straw yield per plot. Seed
samples from each plot were drawn to determine 100 seed weight (seed index).

Analysis of variance was performed on the data of all studied traits according
to Gomez and Gomez (1984). The revised least significant difference (LSD) test
at probability level of 5% was used for means comparisons.
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Results and Discussion

Data in Table 1 highlighted that gibberellic acid had insignificant influence
on all studied traits in both seasons except for pod number/plant in the 1% season
and seed yield/fed. in both season where a significant effect was shown.

The data in the same Table declared that all the studied traits increased with
increasing gibberellic acid levels up to 150 ppm and 250 ppm. Thus, the highest
mean values were recorded by G3 (250 ppm) for plant height in the 2" season and
both of each seeds number per/pod, biological yield and seed yield/fed. in both
seasons. However, plant height in the 1% season, number of pods/plant and seed
index in both seasons had the highest values. Fadhil and Almasoud (2021)
mentioned that gibberellins (GA) as phytohormones play a role in balancing and
regulating the growth of internodes cell elongation and the growth seed growth,
and development of the leaves. These results are in harmony with those stated by
Kandil et al. (2011), Rahman et al. (2018), Rathore ef al. (2022) and Teama et al.
(2023).

The analysis of variance in Table 1 revealed that the timing of P application
had a highly significant influence on biological yield in both seasons as well as
No. of pods/plant and seed index in the 1% season. Moreover, the seed yield/fed. in
both seasons and seeds number/pod in the 1% season had significant response.
Other traits either in both seasons of in 2" season had non-significant response.

Data in Table 1 revealed that the tallest plant and the highest seeds
number/pod were detected by P2 (P application at 2" irrigation, in both seasons,
while the highest mean values for pods number/plant were observed by P1 (P
application at 1% irrigation). Moreover, the maximum mean values for seed index,
biological yield, and seed yield/fed. were obtained by P3 (P application at 3
irrigation). Therefore, obviously, the best time of P application for increasing the
most yield attributes. These findings are confirmed with those mentioned by
Dawood and Abou-Salama (1994), Amanullah and Zakirullah. (2010) and El-
Kholy et al. (2019). However, Setty et al. (1992) reported that the seed yield did
not differ significantly among number of time of spraying of the single
superphosphate on gram plants (Cicer arietinum).

Data in Table 1 indicated that plant height in 2" season and pods
number/plant and seed index in 1% season as well as biological and seed yields/fed.
in both seasons showed highly significant response for the tested cultivars.
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Data in the same Table indicates that, in general, V3 (Giza 843) had the best
mean values for seed index, biological yield in both seasons and seed yield in
second season. V1 (Misr 1) produces the tallest plants in the 2" season, highest
seed number/pod and seed yield/fed. in the 1% season, as well as highest pod
number/plant in both seasons. Differences for this result may be attributed to
genetic variation among cultivars. Here, the results declared that pods
number/plant, seeds number/pod and seed index have positive effects on maximum
seed yield/fed. These results are in agreement with those detected by Bakry et al.
(2011), Ibrahim (2016), Naglaa et al. (2018), Sheha et al. (2020), Ghareeb et al.
(2023).

The interaction between gibberellic acid and phosphorus application (GxP)
had insignificant effect on seed number/pod in both seasons, seed index, biological
yield, and seed yield in the 1% season and pods number/plant in the 2" season. The
remaining traits had non-significant effect. The tallest plants in both seasons as
well as the highest pods number/pod and seeds number/pod in the 2" season were
produced by G3xP1 (250 ppm with P application at 1% irrigation), while the highest
pods number/pod and seeds number/pod were detected by G3xP2 (250 ppm at P
application at 2" irrigation) in the 2" season. Moreover, the maximum biological
and seed yields were detected by G3xP3 (250 ppm with P application at 3™
irrigation) in both seasons. The maximum seed index was detected by G2xP3 (150
ppm with P application at 3" irrigation) in both seasons.

Regarding the interaction between gibberellic acid with cultivars (GxV), the
results in Table 3 indicate that GXV interaction did not show any significant effect
on all studied traits in both seasons. Despite the insignificant effect for this
interaction, the highest mean values for plant height led to the maximum biological
yield to G3xV1 in both seasons; the highest pods number/plant in both seasons led
to seeds number/pod to G3xV3; the highest seed index in the 1% season led to the
maximum seed yield in both seasons to G2xV3. These results suggested that 150
ppm and/or 250 ppm for Giza 843 and Misr 1 cultivars had the best mean values,
and this may be due to the behavior of the cultivar being different according to the
different in gibberellic acid concentration. Abdelstarr (2023) came to the same
conclusion.

Obviously, the interaction between phosphorus application with cultivars
(PxV) the results in Table 4 indicate that P x V interaction had significantly
affected seed index and pods number per plant in the 1% season and both plant
height and seeds number/plant in the 2" season. The other interactions had non-
significant effect in this regard. P2xV3 interaction had the highest plant height in
both seasons and pods number/plant in the 1% season; P3xV1 interaction had the
maximum seed yield in both seasons on pods number/plant in the 2" season;
P3xV3 had the best seed index and biological yield in both seasons and P3xV2
had the highest seeds number in both seasons. These results declared that adding
P at the second and/or third irrigation with any cultivar gave the beset results.
Hence, different behavior cultivars to timing P application may be due to genetic
make-up. Similar findings were mentioned by Abdelstarr (2023)

Assiut J. Agric. Sci. 56 (1) 2025 (48-59) 53



Sayed et al., 2025

QOUAIYJIP JUBIIJIUSIS }SBI] PASIAY= 'S T

*SOOUAIIP JuBoYIUSIS-UON SN "A[9AN0adsar ‘S[oAd] Afiqeqold 9,1 pue ¢,¢ 1€ Jueoyrugis A[YSIY pue JUBDIJIUSIS PAJCIIPUI 4.

"UONESLLIT PN, OY [ =¢d Pue UonesLuI

puodas o], =gd UoNeSLIISIy oYL = [ ‘Proe dIjereqqr) wddogz—¢n ‘proe d1fjereqqrn wddpgy =gH “proe orjjareqqro wddps=1H proe drjereqqrn wddp —ooH

- 6v'1 - €L9 STOo1 SELL vL0 44l s STOo1 - - asTd
S'N % S'N % S'N # #3 w3 wi SN S'N S'N 159 -4
€L01 Sv'6 e LLE IL°EL 86'98 LEE €c'e sevl 08'%1 ¢0'66 6£°¢6 €d
1€°01 144 e r0'¢ LY 1L LEOL Yoy LTy 8Y'91 00°0¢ ¢9°L6 967201 u €0
1¢°8 €L or'€ 0¢€ €19 [4:37 LEY 0% LS'TT ¢SLI vr101 95°€01 Id
66 19°8 0L°€¢ 0L°€¢ SS9L 2068 [4:3° Ly'e 6£01 10711 80766 0S°€01 €d
9’6 vo'L 15°¢ €ee LETL YLL €9°¢ oLe LS'TI L9El 687101 967€01 u w0
65’8 S0'8 gse or'e 0v'€L 6£'68 8T'¢ 8LC 9871 vrLl c1eol 00'86 Id
9’8 Y8 0S¢ €ee ¥0°L9 9L'V8 0¢€ Iee LLTI 8ECI 11796 68°€01 €d
69'8 16 ov'c ree SY'CL 80°¢8 S6'¢ see 681 (444! ¢1eol 117201 u |
€s'8 vL'L vee LT¢ 60'1L 0S°LL [4:33 e8¢ 16721 vl v¥'86 85796 Id
61’8 €6'L 8T'¢ 1c¢e 7$'69 00°8L vL'E €8¢ LETI LETI (484 L9768 €d
0L 1S9 LTE (x4 SI'0L 6S'LL LS€E 8¢ 01Tl il 61°L6 0588 u 0O
10°L €L9 e 86C IL'1L S19L 19°¢ or'e (449 8¢'8 LOE6 CL06 Id

€207/TT0T TTOT/ITOT €T0T/TC0T TTOT/ITOT €T0T/TC0T TTOT/ITOT €T0T/TTOT TTOT/IT0T €T0T/TTOT TTOT/1T0T €T0T/TT0T TTOT/1TOT d:9
(PIE)PaY/PIIA Po33 ?Muv_ww_\ﬂﬂ_m XopHl pass Jad gonﬂ“ﬂ_: N IEEIN /spod HMM_M_QE: N 31U Jueld s19joeIRY

SUOSeBIs £707/CT0T Pu® 7707/170¢
ul ued(q eqej J10j pPRIA pue syuduodwod ppPRIA ysy juerd oY) uo snaoydsoyd pue prode JPIIQQIS JO 3I3JJ9 UONIL.IIU] 7 dqRL

54

Assiut J. Agric. Sci. 56 (1) 2025 (48-59)



Impact of Gibberellic Acid and Phosphorus Application Time on...

QOUQISJJIP JUROIIUSIS JSBI PAsIAYY= 'S T
*SOOUQIOHIP JUBOYIUSIS-UON (SN "A[9AN03dsal ‘S[oAd] Afiqeqold o4 pue 9,6 Je JuedytugIs A[YSIY pue JUBOIJTUSIS PAJBOIPUL 4, s
€18 BZID=CA PUBY BYNRS =TA * [ISIN =[ A ‘PLo® 9I[[219qqr) wddpgz=¢D ‘proe o1pja1aqqrn wddpgy =gH  proe o1j[a1eqqL ‘wddog=19H proe o1jja1aqqrn wddg =0H

- e - - - - 0L0 - - - 00°8 - asT

SN SN SN SN SN SN SN SN SN SN SN SN 159 -4

186 €06 e PO LOSL 101S  60F  vS€  O%'8I €68l 8I'S6  STIOL €A

189 rL rre sTe  IUIL €198 ge€ 6w T 19Tl €66 SLS6  TA €D

<6 508 98°¢ 60¢  SCIL v sLE o€ ISLL TOT STl prrol  IA

$6'6 $°6 95°¢ e TEL  L€06  vLE  69€  ILTL SOEl 01 SLWOL €A

(€3 699 e 1Te S1L 60%8 o€ Tee  LIOL  s6Tl 19896 €6001  TA D

sT6 8978 Lee 65€  S0TL 6968 L9€ o€ $90C 191 9THI w666 1A

(c6  psL pre or¢ 6519 ST O0LE €06 6801 IPPl  6T001  L9TOI €A

wL 89 Lze b€ pSTL sLes  Lo€ 8€€ ol vl IS 6986 TA 1D

676 r'6 89°¢ €€ syo.  eUSL s9€  €5€  s60l 89Sl sTIOl  cTlol 1A

PS80 Le 65€ 669  6IT8  S¥€ o€ oIl S€SI 600l e €A

169 L1L oL 6LT  S€OL  €0TL  0gE €8T 901 €11 1698 ST9S  TA 0D

L8 o8 Ls€ er'e 669 8899 vS€  €TE  Sevl Tl STS6 688 IA
£202/7207 TWUIT0T £L0TTT0T TU0YIT0T £L0UTT TOTYITOT £0TLT TWUYIOT £L0TLT TLOTYITOT €T0TTLOT TL0UIT0T A=D
(propoypripoog  (oDRUDILE xoput padg o aoqumuspoos  Jspod ro mquiny WEPU T siopvaey

"SUoseas €707/ pue
7207/17027 ul uedq eqej 10j pPIA pue sjuduoduwod ppRIA Y3y jueid 3y) uo sIeADR[Nd pue proe d[PIIGQIS JO JIJJI UONILINU] *¢ J[qEL

55

Assiut J. Agric. Sci. 56 (1) 2025 (48-59)



Sayed et al., 2025

QOUDIQJJIP JUBOIJIUSIS JSBI PasIAdY= 'S T
"SOOUQIOHJIP JUBOYIUSIS-UON SN "A[0AN0adsaI ‘sjoAa] Ajiqeqold o] pue 9,6 Je Jueoyrugis A[YSIYy pue JUBdIJIUSIS POJBOIPUL 4, s
€¥8 BZID=CA PUBy BYNES =CA * TISIN =] A * 'UONESLLI PIY L OY[, =¢J UONELSLLI PU0ddS o], =gd UONESLUIISIY oYL = [d

- - - - - LEL 0s°0 - - LEL 86°S - asTd

S'N S'N S'N S'N P ok P S'N S'N P * S'N 1893 -A

1001 176 78°¢ LL'E €yL €16 9T’¢ 0T'¢ €08 L6 LY 96 6701 €A

88'8 8L°L 1s°¢ 86°¢ 8C'IL 96°68 e 8L'¢E LL'8 L9°6 v¥'Co £8°06 A €d

Srol 186 oL¢ 0L¢ 8¢C'IL oL L9t €9°¢ 9T s el 78001 IL°66 IA

91’6 6C'8 19°¢ Iee 6L0L S06L L6 99°¢ [ 8Y°SI 117601 LETOT €A

4R 69 LT'E 96'C LT69 SeL 0¢¢ Sl'e €0°01 7€l °6'C6 €8°L6 A ud

878 178 343 e 78°0L 6T'¢8 10¥ (4 X3 00°L1 LO'81 60°101 €E°L6 IA

LT'8 96°L €re §9'¢ 9L°0L oL ey 0¥ SIel YA 76'86 6°L6 €A

9L 142 LL'T 8L'C 6569 9¢'IL IL¢ 9¢¢ eeel 8I'vI 896 ¥9°66 A Id

€68 SI'8 €5'¢ 8C'¢ €SeL 8¢'88 69'¢ e SL'IT v'1c 19°001 80°86 IA
€207/TT0T TTOT/IT0T €70T/TTOT TTOT/TT0T €T0T/TT0T TTOL/ITOT €T0T/TC0T TTOT/IT0T €T0T/TL0T TTOT/TT0T €70T/TTOT TTOT/1T0T Axd
(pIe)poy/PIRIA Po33 E_Maov_ww_\aﬂﬂ_% Xopul ps Jd Snﬂw_ﬁ__: Y IEEIN /spod .HMM_MQE:Z By JuEld SIojoe.aey

SUoseas £€70¢/T70¢ pue
7207/1707 Ul uedq eqej 10j pPRIA pue syuduoduwod pRIA 9ysy jueld ay) uo saeannd pue snaoydsoyd jo 393)J9 uonderduy * dqeL

56

Assiut J. Agric. Sci. 56 (1) 2025 (48-59)



Impact of Gibberellic Acid and Phosphorus Application Time on...

Conclusion

From the obtained results in this work, it could be concluded that applying
gibberellic acid and phosphorus application dates for the faba bean cultivars gave
the highest values for the most of growth, yield components and yield traits in both
seasons. So, it was recommended to apply gibberellic acid 150 ppm and 250 ppm
in combined with second and third phosphorus application dates. with Giza 843
cultivar for maximized faba bean productivity under the environmental condition
of Assiut Governorate, Egypt.
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