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This research was conducted in order to investigate the effect of seaweed extract on the
yield and water use productivity of sweet pepper under water stress. So far, no research
has been conducted in this field in the Sistan Plain. The present research was conducted
in February 2024 in a research farm located in Zahak city in the form of a split plot
design in the form of a randomized complete block in three replications. The treatments
include 3 levels of irrigation water amount (11, 12, I3, respectively equivalent to 60, 80
and 100% of the field capacity of the soil) and spraying different concentrations of
seaweed extract (SE1, SE2, SE3 and SE4, respectively equivalent to 0, 0.5, 1.5 and 3
gr/lit). Foliar spraying of zero treatment (control treatment without seaweed) was done
with distilled water. Sampling of the treatments was done in order to determine their
appearance characteristics in time intervals once every two weeks and during the
growth period of sweet pepper. These parameters included plant height and leaf area
index. The first fruit harvest was done in the middle of May 2024 and a total of 8
harvests were done.The results showed that the effect of seaweed and irrigation water
on the measured parameters was significant at the probability level of one and five
percent. The highest yield and its components were obtained from the 100% water
requirement treatment, which was not significantly different from the 80% water
requirement treatment. The use of seaweed extract reduced the negative effects of
drought stress. The most positive effect of seaweed extract was obtained from the
treatment of 3 grams per liter of seaweed extract. The highest height (96.4 cm), fruit
diameter (1.7 cm), fruit weight (92.5 gr), yield (32.8 ton/ha), root volume (105.6 cm®)
cube) and root length (51.7 cm) was obtained from I3SE4 treatment, which was not
significantly different from I2SE4 treatment. Considering that the highest water
productivity (4.33 kg/m®) was obtained from 12SE4 treatment, therefore this treatment
(consumption of 3 gr/lit of seaweed extract and the amount of irrigation water equal to
80% of the field capacity of the soil) is introduced as the best treatment.
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Figure 1. Geographical location of the study area
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Table 1. Some physical and chemical properties of the soil
Absorbable Organic Absorbable

Sampling Silt Sand Clay EC

Soil texture H g otassium carbon hosphorus
depth (cm) %) (%) @ P o@smy P opm) (opm) P (pf)m)
0-30 Loam sand 42 49 9 7.6 2.1 280 0.72 4.6
30-60 Loam sand 40 48 12 7.8 25 231 0.68 5.7

Table 2. Values of chemical properties of irrigation water

Anions (meglit™) Cations (meglit™) SAR EC H water
SO, cl HCO5 K Na Mg Ca (dsm™) P sample
1.6 0.6 4.1 0.06 2.6 1.2 1.8 2.1 0.7 7.6 S1
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Table 3. Results of analysis of variance (mean square and degrees of freedom) of the measured traits

Sources of Degrees of Water Yield Fruit Fruit Number of fruits Plant Root Root
change freedom  productivity weight  diameter per plant height  volum length
R 2 74.3ns 89.3ns 156.4ns  10.2ns 6.5ns 102.42ns 124.6ns 11.5ns
I (irrigation) 2 267.2" 21865 24767 = 2247 19.6" 12473™ 2584 384"
R* | 4 158.1 106.3 185.2 9.5 79 146.7 2942 216
SE (seaweed extract) 3 284.6" 154.8" 3459 26.7° 217 850.1° 3425 457"
I*SE 6 3495 396.4° 4128 32.6" 10.3" 1002.7° 2987 527
R* SE(I) 12 176.2 184.5 146.7 15.8 84 346.8 1787 273
coefficient of variation (%) 148 117 135 124 145 14.3 123 114

*and **significance at the probability level of five percent and one percent, ns non-significance.
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Table 4. Average comparison of the measured parameters

Experimental Height Number of fruits Fruit diameter Fruit weight Yield Wp

treatments (cm) (number) (cm) (@ (ton/ha) (kg/m?)

The amount 13 (100) 93.4a 9.3a 6.6a 90.3a 31.5a 3.81b

of irrigation 12 (80) 89.3a 8.4a 6.1a 82.4a 27.6a 4.18a
water (%) 11 (60) 72.5b 6.7b 5.2b 62.7b 15.4b 3.11bc

Seaweed SE1 (0) 70.3c 5.8d 4.8¢c 51.7d 11.7d 1.42d

extract SE2 (0.5) 78.5bc 7.2c 5.4b 66.5¢ 16.7c 2.03c

(gr/lit) SE3 (1.5) 86.4b 8.3b 6.2ab 81.3b 24.6b 2.98b

SE4 (3) 97.8a 9.8a 6.8a 92.2a 32.3a 3.91a

Averages with the same letters do not have significant differences based on Duncan's test at the 5% probability level.

Table 5. Comparison of the average mutual effects of the amount of irrigation water and the amount of seaweed

Treatment Height Number of fruits Fruit diameter fruit weight Yield Wp
(cm) (number) (cm) (gram) (ton/ha) (kg/m®)
11SE1 60.4d 5.1e 4.1e 45.3d 8.3e 1.67ef
11SE2 65.3d 5.7e 4.5e 50.6d 9.6e 1.94e
11SE3 70.2c 6.2d 4.9d 56.4c 13.7d 2.76d
11SE4 76.7c 7.8bc 5.6bc 66.5bc 17.5bc 3.53c
12SE1 70.6¢c 6.3d 4.5d 46.6d 10.5 1.59f
12SE2 74.5¢c 7.4c 5.2c 60.8¢c 15.3c 2.32d
12SE3 81.3b 8.2b 5.8b 74.4b 20.7b 3.13c
12SE4 95.7a 9.8a 6.9a 85.2a 28.6a 4.33a
I3SE1 80.2b 7.8bc 5.7bc 54.3c 15.7c 1.91e
I13SE2 84.6b 8.1b 6.1b 70.5bc 18.4bc 2.23de
I3SE3 91.7a 9.4ab 6.7ab 83.7ab 26.5ab 3.21bc
I13SE4 96.4a 10.5a 7.1a 92.5a 32.8a 3.97b

Averages with the same letters do not have significant differences based on Duncan's test at the 5% probability level.
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Figure 2. Simple effects of irrigation water amount and seaweed extract on pepper plant root length and volume
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Figure 3. The mutual effects of irrigation water and seaweed extract on the length and volume of pepper plant roots

Product growth rate (gr/m2.day)

D
o

50

40

30

20

10

CGR

35 50 65 80 95 110 125 140
The day after greening

— | 1SE1 [1SE2 e |1SE3 emmmmm|]SE4 12SE1 12SE3

s [2SE4 e | 3SE 1 I3SE2 e |3SE3 s |3SE4 12SE2

Figure 4. Changes in crop growth rate in different treatments
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Figure 5. Changes in the relative speed of crop growth in different treatments

LAI

35 50 65 80 95 110 125 140
The day of greening

e |1SE1 11SE?2 s | | SE3 emmmmm | 1SE4 12SE1 12SE2
s | 2SE3 e | 2SE4 |3SE] e | 3SE2 e | 3SE 3 13SE4

Figure 6. Changes in leaf surface index in different treatments
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