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impact of various drainage systems, coupled with natural mulch, on the
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Dehgin watershed,

Growth characteristics, Materials and Methods: To achieve this objective, a field experiment was
Hormozgan,

conducted using P. aphylla seedlings. The seedlings were subjected to two
levels of mulch (with organic mulch and without mulch) and four levels of
water harvesting systems (crescent, pitting, negarim system, and control).
The experimental design employed was a block randomized design, with
split plots. A total of 120 seedlings were utilized, with 5 repetitions per
treatment combination. This resulted in a total of 2 mulch areas, 4 water
harvesting systems, and 3 repetitions or blocks. Humidity levels were
measured 24 hours following each rainfall event over a period of three
years. Vegetative characteristics such as viability, canopy length, canopy
area, collar diameter growth, and height growth were recorded for all
seedlings. The collected data was then subjected to analysis using the
Generalized Linear Model (GLM) test.

Pitting

Results: The findings revealed that the P. aphylla species exhibited the
highest survival rate (100%) and canopy area (1282.74 cm?) in the pitting
and crescent systems. The negarim system yielded the highest soil moisture
percentage of 22.14%. Overall, irrespective of the system type, the mulch
treatment demonstrated a higher soil moisture percentage (21.66%)
compared to the no-mulch treatment (16.14%). Regarding the interaction
effects, the mulching system displayed the highest values for canopy area
(1920.68 cm?) and growth height (48.92 cm) within the pitting system.

Conclusion: The findings of this study demonstrate the favorable
effectiveness of various precipitation storage methods in the collection,
retention, and gradual provision of moisture to plants in the Dehgin region.
After a span of 3 years, the results indicated that the growth of P. aphylla
seedlings exhibited notable improvement in water catchment systems,

£0


mailto:m.moslehi@areeo.ac.ir

particularly in the pitting system. Additionally, seedling growth was found
to be superior in water catchments that utilized organic mulch. Organic
mulch was identified as a significant contributing factor in preserving soil
moisture within the root area. Considering the diverse performance of the
investigated factors, it is recommended to implement the pitting system
with organic mulch, along with the use of native species, in regions such as
Dehgin and similar habitats in the southern part of Iran.
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Figure 1. A view of the crescent (a), rhombus (b), and pitting (c) cultivation of P. aphylla species in
implemented systems, and d) seedlings established in the system in the summer season before the rains.
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Table 2. Analysis of variance of vitality, vigority, and growth characteristics of P. aphylla affected by mulch
and water harvesting system and their interaction effects at the end of the second year of growth.
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Figure 2. Mean comparison of vigority, vitality percentage, and vegetative characteristics in mulch and
non-mulch treatments (Each column of averages with common letters is not significantly different from
each other at the 5% probability level according to Duncan's test).
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Figure 3. Mean comparison of vitality and vegetative characteristics of P. aphylla in different water harvesting
systems using the Duncan test (Each column of averages with common letters is not significantly different
from each other at the 5% probability level according to Duncan's test).
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Table 3. Analasis variance of soil moisture affected by mulch and water harvesting systems and their
interaction effects.

F 3l e Sla e Sk ey
Degree of freedom Mean square Source
3.54™ 2 1.94 (Replication) | s
333157 1 182.42 Mulch (A) ZlL.
0.62"™ 2 0.55 Error a gl
95.82™ 3 84.76 Water harvesting system (B) «lL..
AxB) slolu x Lo
0.63" 3 0.56 AB) sl
Mulchxwater harvesting
12 0.88 Total error Js sl

w\ @L:J 45 C,.«..u‘ o)L.l”:\ g_,-vj.b) bJ;}..s B h& DL
(YY) OLen 5 silse s b sy

P C,u)k) M).)Q\ﬂﬁ wﬁvﬁ(r')))bg};\w

ssbe Je ks s Sbocusb, dsns
Bl e 2w ol Ve s (0 K2



YET o o5lowd Ve 090 o JRin 9 o (5598 g pole (S iRy 4 jui

oolps gl g5 wble 53 ObLS ciS e
S 03 50 sy oS Cble gl gk
S e sble 5 Gb e 5l Sy wbl
31y e da S 48 aS Cl oyl g3 glls B b an
Chasls 350> b a8l Lolye olu 5 sl Ll
Llg o 0l S5 glacylgs Sepl s AS
boary b oS bl sbul oS Gl o 1 Glale
L balle pl g5, Ly e aikaie Ol ol
bl 53 Gl 08 o S opds s OLAS 5 i
2l e ok gladSs S Sy

Sl s oS sy sl baalelus

25 = b " b (u
) L
20 4
;- V7, ¢
1 515 %
o %
= /
= Z
3 B9 Bem F

S St 0Lk of oslaer il slaglale
(sos) wlle 5y S cusb; Ay sy dall
VANO 5 YONY TYNE Jde L Kxy s D
(@ =/Y) 35 Ao WEA L dals 51 5 iy Aoy
sl IS8 s 4 gy sl s (o0 JS5)
YE st Susby Ol o oslaer e
Opee a4y b dd O (L Sl G csla
Jdsas Ol o bl il 55 OLS Simds i)
[SERCIFII £ GOV P SR - B PSS
Ole Glers 5 [0 g LS S AL
Cusby 8Ll &S 5)ls 3 ol =l (54
5> sl bslele Ll 1 508 ol 53 0l a8 L

25 - " Gl
<

20 4 b
& % I
15 154 [om
4 3 Lty
32 10 P

5 - e

0 IIIIIII [t s

No mulch Mulch

053 848 g 3 () Bl 5l 5 () @l e 53 S Cusby doys ke aglin -0 S

Figure 5. Mean comparsion of soil mouisture in the mulch (a) and water harvesting systems (b) treatments at
the level of 99% confidence.
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