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Introduction
Drought stress is one of the most important and most common limiting fa(hs for plant gr 1d and semiarid

regions. Asparagus (Asparagus afficinalis) is the most important species of e fresh stem of this

Asparagus is a herbaceous, perennial plant growing to 100-150
called spear, which is edible and has no Ieaves‘q‘cond, which has needle leaves and is non-edible.
This plant has thick and fleshy roots called rhizo*(cro esistant to winter cold and can remain in
the ground for up to 25 years and give economi 0 10—‘years. According to some studies,

commercial cultivars of aspar sses sugh as Mght stress. Drought stress during

yield in the next season. “o, ou r and reduces the quality of asparagus. Mulch is
any material that" S or_laid soil and used for reasons such as saving water
consumption by reducig evapor he soil surface, controlling soil erosion, adjusting soil temperature,

Materials and Met
This research was condu@ted as a factorial experiment based on a randomized complete block design in three
replications in the crop year of 2021-2022 in a two-year asparagus field near Mashhad city. The experimental
factors were the types Ich (barley straw, asparagus straw and plastic) and drought stress levels including
irrigation after 50 mm (no stress), 70 mm (mild stress), 100 mm (moderate stress) and 150 mm (Severe stress)
evaporation from pan class A. Planting of transplants in the field was done manually on April 9 2021. Each
experimental plot with dimensions of 4 x 10 meters included 4 rows with a distance of 100 cm and a distance of
50 cm between plants. Weeding was done manually. Fertilization was done according to the soil analysis and the
recommendations of the soil science laboratory. The date of applying water stress was from April 4 to September
1 2022. The average of traits recorded in the first harvest (April 21) and the second harvest (September 6) were
used for variance analysis. Data analysis was done using MSTAT-C software and mean comparisons were done

using LSD method at 5% probability level. The graphs were drawn using Excel software.
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Results and Discussion

The results showed that fresh stem yield, number of harvestable stems, stem length, stem diameter, stem fresh and
dry weight, and total leaf chlorophyll content decreased and leaf proline content increased significantly at different
levels of water stress. The content of leaf carotenoids also decreased significantly compared to the control only in
severe water stress. The use of mulch in non-stressed conditions caused a significant increase in all studied traits
except proline, so that asparagus straw with a 76% increase in stem yield was in the first place, and barley straw
and plastic mulch were in the second and third places. Also, mulching reduced the negative effects of water stress
on all traits, so that the non-use of mulch in mild, moderate and severe stress caused a 21%, 36% and 46%
reduction in shoot yield, respectively, and the use of asparagus straw caused 10 %, 13Wwd 16% decrease in the
yield of stems.

Conclusion \

Water stress, as the most important factor of physiological limitation in plants, negathely affects growth,
development and yield of plants. The use of plant residue mulches, especially asparagus straw, between the rows
of asparagus cultivation can increase the yield in conditions without drought stress, and in drought stress

conditions. the yield can be protected from the negative effects of stress to a large extent.
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Table 1. Physical and chemical characteristics of studied field soil
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Table 3. Mean comparison for effect of different levels of water stress on measured "ts in Asparagus
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Table 4. Meamgomparison for effect of different types of mulch on measured traits in Asparagus
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Figure 1. The interaction of different levels of drou&s’rress a ulch on the fresh stem yield of asparagus
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A \
‘\

Codld p B aBlus dlani

Clisee gl g ol G5 51 ey 4328 @l el

13y 8l sl (Sid a5 (l38 L (Y Jgan) g ) dme 70 prdaw (3 ;56
2 (555 48l V0N (L, srieS 5 Jloy oylol balpd )3 (@59 55 a8l YAAY ke L) cusls p dbles 3o oy i
{7 dgiz) )5 <o pd A5
235 aald b duslis ;0 c8Bb L aBlu slaw jby gme i3l el pols dslllas 45 oolatwl 3)50 (sla B SB olod 3yl
(g2 3 a8los WA ko LIS oMy 5 i ol ol 381 )3 1y 130 (o yiiti (450 ) dBlio Vo /YY (1S0ko L) g lo o8 ¢ yleo oy
O3 i sla s S5 5 (T (5 e s iSany xSk el F Jpi) il o o) G131 50 0258
o3l b ;503 yliedy 0 a5y 40 bl dlas o st el ol L5 polaw dad 35 9 (5 (g bl s )3 dgeylo olS 5,187 a5 ol
ol hime SialS pae 35 g Jloy ()bl Lulys )3 (G )3 dBle YVEY ko) cuildy bl ddlo dlass o YL g lo oS

Y JS8) 00,8 cins oyl g (Siid il s el hee S



(Drost 11635 0,Lil (b9 S s (gl)ls sladblio g (clojss (sbadil Jolis dygnylo d8lu slass o (25 ity 4 ive
2 b ol adles zols 50 B)b 5l )y Slesen slojs sladdls 5y90 1> pols iagh puls L 45" & Wilcox-Lee, 1997)
Jakse & Kacjan ) s)ls calle ol (b (ieSB 5l ool 5150 aygnjlo dBlo dlasi jly gne joid pas y (due Buiod SO
(Marsic, 2005
SB gytalo Yoo JIVe Geas 0 Lod Gllwg 5l g ooy (ioli8l 1) S slod (e Sl eolaiwl a8 wizily Hlobl - ldas
Lulpd )3 9998 (o yudin SB (e dlge jl odlil (gl olS (G 2xs 13 g9 00 ) AS) @ped crge ol pl S (o0 1Sl

w38l oyb 5l (e SE I eslatwl piores (Lamont & Bartol 2004) >4 sales )l 4 L;;*M e ek, S

4409.’ l)i"‘“‘bﬁ)” (Chenetal 1998) 3)1..\5@;,‘.4.»0)»‘4 owm)y)uw)&)slowcjlb (FS /‘9)5\50&‘.._‘@
03)S (Bypre P S g9 (e plysar ) QIS S (65ysliS ) plsT IRl jhedlin Conj Syl

mzehei et al., 2017)

25
E 20
(5]
>
3 @
T8 15
3 %
;’] g W normal irrigation
G
J: S 10 B mild stress
Y o
3 5 m moderate stress
i
E 5 severe stress
c
0

control plastic barley straw sparagus straw
s Sk il gl
different types of mulch

awyd Yo e NS osimd I Calise (g >) asgnjlo sl B dBlo slaws S glgl § (Sitd a5 cilisee zolaw iiSeny =Y JSWS

Figure 2. The interaction of different levels of drought stress and types of mulch on the number of harvestable stem of
asparagus (different letters indicate significant differences at the 5% probability level based on the LSD test

Bl jla3 9 Job
g 5 sz lo 4Bl Jlab g Jsbo 5y )56 93 ol hlito Sl g ilises (o b S g ol G5 51 uilly 2328 @l el

Jboy bl balps 1 4S5 gboay cmasls (g5 dime LiolS argnjlo al Jlad g Job (St i ol3dl L (Y Jgis) gl gz )



INB) el o (s Y0 g S by 55 b 3 s VFITY) o o 5 (gl YEIY) g 02
o2 ol (oloe ol o & el 4Bl jlad g Jobo b (g3 sire (a3 ST S Sl oolatl (Y Jgaz) dpesy S (Roske
(¥ o) 2mdls 18 pgw U ol sl a3 )5 Sdly 5 argjlo o

3 ozl (6o ol Moy sl Bl > 45l ol a8l g 5y e (sla eSS 5 il 25 e S ol
4S5 ebas 3,8 55 el al gl baw el ‘uj o5 byl s jd e S1E 5l eolatl Lol il sgng (B SB glgil 1 ol pas
bl Bl Jgb 55 yiasl Vo IPE 5 15V @ ialS coly iy d LisnSB 5,08 pas Lylpd 5 w5 g bausgie cinis i
(Y USE) 03,8 saalie dBle Job p3 el ¥ o VIVY (VS ials s 4y L g awgie u.,.»‘u'w Lyl 33 g olS 08

siadlgs dygm Lo olS g g3 olS Laid o Jlo g g ylul Ll 55 &S 5l s el Jlab yy Cilises slohap S o ol LA it il gl
Wsly (e SB lgl dan (ol (i bl b )3 Lol 59 (oS8 3,0,l8" pic) aali b dulie )3 ddle sl dxe (yislj8l cacl
G a4 S B ol pie Lulid )3 WAl 5 b s 5 50 ©)lea ay LB 1) Bl jlad 15 olalS ]
s d8ls b bawgie g cadd 5 Ll pd (5 g oS 518 b Lol s dBle JaB 3 (g ytadie Vg FIEY XYY b dxe ialS sl
(¥ JS5) a5 slool 4Bl s 1> galS medee VEY bis ol was (a5 bl b )0 93,55 (5 dme

. -
(Drost & Wilcox- wles,S" o)Ll aysnjlo ables £lis)| b i

b S 5 eslizad 1 s 5y IS5 b Satadly 3,90 53 il allas

“‘ .(Jakse & Kacjan Marsic, 2005) 3,5 cdslae L]
30
° b
abc,
25 bcd bed
cde
S
:?)w L 20
3 <
ERS)
3 I 15 W normal irrigation
{ E M mild stress
~ » 10
B moderate stress
5 severe stress
0

control plastic barley straw sparagus straw
s Sl s gl
different types of mulch



(roden) 6l i

20,0 0 Jlois] pdawyd o e NS osimd L Cilisee g ) asgalo 3 dilo Job p S glgil g (Suid (i Cilisee golaw iiSeny =V JSWS
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