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Effect of seaweed extract application stage and rate in combination
with nitrogen fertilizer on morphophysiological characteristics and
grain yield of wheat (7riticum aestivum L.) in the Hamidiyeh region -
Khuzestan province
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Table 1. Physical and chemical properties of soil at the experimental location
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Soil texture Sand Silt  Clay q E.C. 0.C N P K
(%) (%) (%) P (dS/m) (%) (%)  (mghkg) (mgkg)
3
g 18 48 34 74 3.6 052  0.039 13 159
Clay loam
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Table 2. Constituent elements of the seaweed extract fertilizer

S5 03 me pole Loy
Elements in the composition %
Lo &S o 5las
T 28%
Seaweed extract
Tosle
e 32%
Organic matter
T .
é. oS 12%
Organic carbon
Tt o
s 22%

Organic nitrogen

G cpl 5 (F Jgu) il el I N
(ol Sl ojlas Doy Ll L
Wb gl eSas esle Wy 5 OT SIS
el oSt osle W g 45T Sl 0 Ol
0534 g3 s ) 5o g analy plE ole
s aols bli,l aeS ), oot osle 55 s
4 3lge @35 5035 3lsm M5 43 LSS,
Dordas) 5,13 gwlel 285 24l5 (slapltl
ol Ol abaly en 53 (& Sioulas, 2008
S oslae Lo 3¥0 5,8 Sl
5 als Jsb oS 03y I s 2o
Les (Altndal, 2019) Zbls 56 oS 4ty
Sl oylae Cie SU 4S5 Sl o Obs
sy e b Yol oS 0 LY
roLe o by 5 OJs 8 B s SL obe
J—<.~' ) (3; (ot 659y ol b 555
CS 5 e Ay el BT ionen
op) 3 (Vijayakumar et al., 2018)4sb OT
53185 O im0 sl Sliie Sl 0L ¢ islesT
Sl b Gl 53 0550 oS juslie b anglis
sl s IS oSt o3le ol 581 55 by
N Fensla S Rl s s 5 S s )l
sl S oS onle il 3 55 6,56 098

MQ)")JS:JASCM‘ ol Q\.;.v (? J_j.&:—) |



4&8.»»?& nh&l%\%?@“&w(rc\u(%rlaﬁtbv
Table 3. Mean squares for morphophysiological characteristics and grain yield of wheat
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1,55 * *
L.ML ) 2 141 ™ 24" 0.005586™ 0.00776 ™ 0.1285"™ 0.014136 12.677 0.260™ 149™
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O e Ol o o o s * o o o
T 2 23867 ** 25181 0.089553 0.14506 0.0432 0.012719 84.492 93.987 5905
Stage of application
S 5 o o o ok ok o ok ok
S 3 329655 ** 386470 0.329296 0.34532 5.1743 0.102299 326.293 143.194 146312
Rate of combination
S 5 i X O e Ola
Stage of application * Rate of 6 1630 "™ 1626 ™ 0.002282™ 0.00420"™ 0.0098 ™ 0.000927 "™ 1.929™ 1.253™ 237™
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ol gl
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CV (%)
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Table 4. Mean comparison for morphophysiological characteristics and grain yield of wheat
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Treatments (TDW) (g/m’) LAI et o e Al S e S J25 S s s 2 e
- — — CGR NAR Plant height . Grain yield
D s =] Fdlos S Fdlos S (g/m?/day) (g/m?/day) (cm) SPAD index (kg'h)
Stage of application Booting Anthesis Booting Anthesis
T, 900.8 ° 1058.2° 345°¢ 439° 7.49° 1.90° 76.48 * 33.26°¢ 4034.74°
T, 960.19° 1119.8° 3.61° 461° 7.59° 1.83° 75.95° 36.19° 4391.07°
T; 872.87° 1030.2° 3.5° 4.47° 7.48° 1.86% 71.65° 38.85° 3984.02°
Rate of combination
So/Nigo 1048.3° 1216.5° 371° 468° 7.99° 1.89° 80.69 ° 39.81° 4962.62°
S1/5/Nes 1097.9* 1272.0* 3.64° 461° 8.29° 2.00° 78.15° 38.87° 5447.81°
S3/Nss 793.9¢ 944.7° 3.43° 443° 7.17¢ 1.82° 72.82° 34.5° 3377.57°¢
S4s/No 705.1¢ 844.5¢ 3.3¢ 4244 6.63¢ 1.75¢ 67.12¢ 31.23¢ 2758.43¢
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Means with different letters are significantly different at P=0.05, using Duncan's Multiple Range Test.

0331355 o pan pe + STl 3o b 51 S 3 1) B0 = Sujs/No oyl o b 5170+ alys &K G b 515 s W= S3/Nss oyl 5587 G b 51785+ ol ys &Kl S 55 231/0 = S1y5/Ni co sl

T1 =100% at tillering stage, T2 = 50% at tillering stage + 50% at booting stage, T3 = 50% at tillering stage + 25% at booting stage + 25% at the beginning of anthesis stage. SO/N100 = No use of

seaweed (spraying with distilled water) + 100% through urea fertilizer, S 1.5/N66 = 1.5 L/ha of seaweed + 66% through urea fertilizer, S3/N33 = 3 L/ha through seaweed + 33% through urea, S4.5/NO

= 4.5 L/ha through seaweed + no urea fertilizer application
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Extended Abstract
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nitrogen fertilizer on morphophysiological characteristics and grain yield of wheat (Triticum aestivum 1L.)
in the Hamidiyeh region - Khuzestan province
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Introduction

One of the goals of sustainable agriculture is to solve serious environmental
problems and improve health and safety of common agricultural products by
reducing or replacing chemical fertilizers with natural alternatives. In recent years,
the use of seaweed in industry, agriculture, medicine and food production, has
become so widespread that in advanced countries, new technologies are employed
to produce and exploit seeweed. Therefore, this experiment was performed with
the aim of reducing the use of chemical fertilizers and to investigate the effect of
stage and rate of seaweed fertilizer application in combination with urea chemical
fertilizer on morphological and physiological characteristics of wheat, as well as
its final grain yield.

Materials & Methods

This experiment was conducted during the 2020-2021 cropping season
in Hamidieh, Khuzestan province. A factorial experiment was arranged in a

randomized complete blocks design with three replications. The studied factors
Email address of the corresponding author: marashi_47@yahoo.com
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included: Seaweed extract application stage: 1. 100% applied at tillering stage,
2. 50% at tillering + 50% at booting, 3. 50% at tillering + 25% at booting+ 25%
at the beginning of anthesis stage. Different rates of combination of seaweed and
urea fertilizer were applied as follows: No seaweed + 100% urea, 1.5 L/ha seaweed
+ 66% urea, 3 L/ha seaweed + 33% urea and 4.5 L/ha seaweed + no urea. The
seaweed extract, provided by Arena Toseh Company, was applied as a foliar spray.
Urea fertilizer was applied at a rate of 300 kg/ha (equivalent to 138 kg/ha of pure
nitrogen). Total dry weight and leaf area index were measured at the booting and
the beginning of anthesis stages. Grain yield was determined from a 2m? plot
area after removing border effects. Data were analyzed using SPSS statistical
software, treatment means were compared by Duncan’s multiple range test at the
5% significance level.

Results & Discussion

The results revealed significant effects of both the application stage and the rate
of seaweed and urea combination on total dry weight, leaf area index, plant height,
SPAD index, net assimilation rate and grain yield. However, the interaction between
the seaweed application stage and fertilizer combination was not significant for
any of the measured traits. With the exception of net assimilation rate and SPAD
index, the highest values for most traits were observed when the seaweed was
applied at a rate of 50% during the tillering stage and 50% during the booting stage.
Regarding the combination of the seaweed, the highest values excluding leaf area
index, plant height and SPAD index, were recorded in the treatment with 1.5 L/ha
of seaweed + 66% urea fertilizer. Conversely, the lowest values were associated
with the treatment receiving 4.5 L/ha seaweed + no urea fertilizer application. The
highest grain yield (4391 kg/ha) was obtained from the 50% tillering stage + 50%
booting stage application, while the lowest yield (3984 kg/ha) was recorded under
the 50% tillering stage + 25% booting stage + 25% anthesis stage treatment. The
highest grain yield (5447 kg/ha) was achieved with 1.5 L/ha of seaweed + 66%
urea fertilizer, whereas the lowest yield (2758 kg/ha) was observed with 4.5 L/ha

of seeweed + no urea fertilizer application.



Effect ...

Conclusion

In general, the results of the experiment showed that 50% foliar application of
seaweed at the tillering stage + 50% at the booting stage, combined with 66% urea
fertilizer produced the highest grain yield and can be considered as an effective
strategy to reduce the consumption of urea chemical fertilizer.
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