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biodiversity of wheat, rapeseed, barley and triticale fields in an agricultural
landscape (Dasht-e-Naz Sari).

Keywords:

Agricultural landscape, Materials and Methods: This experiment was carried out as unbalanced
Biodiversity, completely randomized design in an agricultural landscape located in
\F;\%Cez' Dasht-e-Naz, Sari (Mazandaran province), during crop year 2019-2020. In

this study, 26 farms were selected from different plots of autumn crops
(rapeseed, wheat, barley and triticale). Sampling of plant biodiversity was
performed based on W pattern with 0.5 x 0.5 m? quadrate. The samples
were transferred to the agronomical research laboratory of Gorgan
University of Agricultural Sciences and Natural Resources and the flora
was determined by genus and species. Then, bidiversity indices including
Shannon-Weiner, Margalef, Menhinick, Simpson, Uniformity and
Sorenson were calculated using the related equations. In final, based on the
results, biodiversity status in the agricultural landscape was analyzed
acorrding to status of landscape components including the type patch,
corridor, border, etc.

Results: In this study, 25 plant species from 14 plant families were
identified that 10 species belonged to narrow-leaved and 15 species
belonged to broad-leaved. Among the identified species, Rapistrum
rugosum L., Avena ludoviciana L., Phalaris minor L. and Cirsium arvense
L. were the most abundant. The plant biodiversity in this landscape was in
a favorable condition based on Shannon-Weiner index, so that this index
for triticale, barley, rapeseed and wheat plots were 2.64, 2.52 and 2.39 and
2.38, respectively. The amount of Menhinick index for autumn crops of
rapeseed, barley, wheat and triticale was as 2.86, 2.85, 2.45 and 2.32,

)



respectively. Also, the highest Simpson index for rapeseed, barley, wheat
and triticale plots was equal 0.068, 0.047, 0.070 and 0.052, respectively.
Based on our results, the highest similarities according to Sorenson index
were related to triticale (1), barley (0.95), wheat (0.95) and rapeseed (0.93),
respectively.

Conclusion: In general, the consumption of manure in some plots, the
presence of streams and barren lands in the margins of the plots and
corridor of trees as windbreak, could affect on biodiversity of the surveyed
landscape. The results of this study can be useful for comprehensive weed
management program and making decision about control or improve
ecosystem services through plant biodiversity.
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Fig. 1. Location of agricultural landscape of Dasht-e-Naz Sari, Mazandaran Province.
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Fig. 2. Sampling method based on W pattern in the fields of group a less than 5 hectares,
b between 6-15 hectares and ¢ above 15 hectares (36).
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Table 1. Specifications of farms Dasht-e-Naz Sari.
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Table 2. Autumn weed flora in agricultural landscape (Dasht-e-Naz Sari).
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I GU Amaranthus retroflexus L. Amaranthaceae so® 72 C4 -
Broadleaf Dicot Annual
. - . S < Al
1y Xanthium strumarium L. Asteraceae SOk 72 C3 N
Broadleaf Dicot Annual
. . S Sk WY S
S T Hordeum murinum L. Poaceae : C3
Grass Monocot Annual
. . S L IS Aok
o Lolium multiflorum L. Poaceae j C3 ;
Grass Monocot Perennial
L S 0L IS Al
Somrr Setaria viridis L. Poaceae e N C4 )
Grass Monocot Annual
S S0 IS JleSS
I o Poa annua L. Poaceae ST N C3 )
Grass Monocot Annual
. - ) . S b | A
S Descurainia Sophia L. Brasicaceae ST 72 C3 )
Grass Dicot Annual
R . . S e 4 Al
s da > Sinapis arvensis L. Brassicaceae so8 i Cc3 -
Broadleaf Dicot Annual
S o) N
4, Portulaca oleracea L. Portulacaceae ro8 w2 C4 -
Broadleaf Dicot Annual
o L S LSt R A
ol S Phalaris minor Retz. Poaceae e : C3 )
Grass Monocot Annual
S S0 IS S
Sk by e Alopecurus myosuroides Huds. Poaceae s N C3 -
Grass Monocot Annual
. . S e 4 Al
o5 dnder Chenopodium album L. Chenopodiaceae SoE i C3 -
Broadleaf Dicot Annual
S o) e
SRl Sl Veronica persica Poir. Scrophulariaceae ro8 s c3 -
Broadleaf Dicot Annual
S o) e
o5 ol Fumaria officinalis L. Fumariaceae ro8 i * )
Broadleaf Dicot Annual
. . S e 4 Al
Sl Rapistrum rugosum L. Brassicaceae SoE i C3 -
Broadleaf Dicot Annual
S o) e
oS Sonchus oleraceus L. Asteraceae SOk s C3 )
Broadleaf Dicot Annual
- IS Al
Sy e Bromus tectorum L. Poaceae S 2SSk T C3 -
Monocot Annual
. . . . S e 4 Al
O b Euphorbia helioscopia L. Euphorbiaceae Aok i C4 )
Broadleaf Dicot Annual
o . S oJ Aok
sl e K Cirsium arvense L. Asteraceae S jy C3 A
Broadleaf Dicot Perennial
P . . S e «J Al
oS Stellaria media L. Caryophllaceae Aok s C3 -
Broadleaf Dicot Annual
- S L ARy Al
s Y Avena ludoviciana L. Poaceae ST T C3 -
Grass Monocot Annual

* Unknown photosynthetic pathway
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Table 3. Results of analysis of variance of biodiversity indices in different ecosystems of an agricultural
landscape (Dasht-e-Naz Sari).

Oyt CL.» 35T amys Sl =gl O g S I L Sigs
S.0.Vv. df Shannon-Weiner Simpson Uniformity =~ Margalef ~ Menhinick
LS aox
. 3 0.073"™ 0.000061" 0.0053"™ 0.123"™ 0.279
Treatment
(28
22 0.036 0.00019 0.0036 0.060 0.025
Error
Js sl
25 1.031 0.0045 0.095 1.706 1.395
Total Error

(Ao 3) O i g 2
CV (%)

7.90 28.30 7.87 4.85 6.41

# % NS

M))&)@JL«J}‘C}Jﬂ.«)})l}ﬁ@)’\ﬁ?"\)ﬂéwdw‘)ﬁ-}r.‘&%ﬁ@ﬁ) ¢
", * and ** non-significant difference, significant difference at 5 and 1 percentage of probability level
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Fig. 4. Mean of Shannon-Weiner index in different ecosystems for an agricultural landscape
(Dasht-e-Naz Sari).
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Table 4. Minimum and maximum values for Biodiversity index values in wheat, barley, canola and
triticale fields.

g Ll by =05l O oo S S L Seig
Plant value Shannon-Weiner ~ Simpson  Uniformity  Margalef ~ Menhinick

Maximum <2 2.79 0.069 0.89 5.45 2.86

Rapeseed | ;s o
Minimum «..s 2.13 0.015 0.68 4.78 2.44
Maximum <2 2.65 0.047 0.84 5.44 2.85

Barley ;- o
Minimum «..s 2.36 0.037 0.73 4.77 2.29
Maximum «..z. 2.63 0.070 0.82 5.24 2.49

Wheat (.8 o
Minimum .5 2.05 0.035 0.64 4.52 2.15
. Maximum <2 2.89 0.052 0.90 5.05 2.32

Triticale Js 5 o
Minimum .5 2.40 0.048 0.74 5.05 2.32
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Fig. 5. Mean of Margalef index in different ecosystems for an agricultural landscape (Dasht-e-Naz Sari).
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Fig. 6. Mean of Menhinick index in different ecosystems for an agricultural landscape (Dasht-e-Naz Sari).

(0F) w5 3 fol> o)le oS Slalas Sl o 530S
S i) 55 Conds Ogepor 2t LS Yol
Dbl Jlisl s s XS e e | adlaie
wals LS o ol | $8 SOl s g ol
RS R P A L VPSRl
Ao S5 g el i pad il S
53 el J e E 5L s () g 0ok
3,8 SalsS (YorA) 0L 5 e3l355,5 a5
2 Operm 2l Ol (p J6S 5 (5 A
B e AN =Sy U~
sype ailie 3 3 a0llS Sl s dwls Sbess

(-\')M\.})\J:Bw)j

"

obols ws Jodr m 0 e oS
ol Ol 5 cilse Sladad 1 osls OLES
sls olis @L:.} AV Jsd) 550 s pae O semranw
IS g5 53 Qg 2= ld Ol 0 50
R S R L R
Rl 3 MEe (508 5 el Cesay +/00Y 5 0/e Ve
4 /00 50 /AY0 ATV /N0 LS A el
5 exS e B OblS cuS ce ol
sy Ol b Sle awlie ol gl S 5
3 000N IS 51 O g a2l Ol o S
BERAAN W) B VI RECHVIPVRRYIS S SR RS
Osee oYL (YY) OLKen 5 Kol asdlhas

5 ISR ol 3 O ) 55 o ld



O)Red g (B 50505 Ao [ o jlailpals S pd (BUS (Sl ; £ (ow ) 5

0.07

0.06

0.05

0.04

0.03

O g Ll

Simpson index

0.02

0.01

a
b b
I c I

0.00
Rapeseed

s

Wheat
(.L'S

Barley Triticale

(6)‘..« B1Y i) ‘5)')_9‘.:5 )'l.ﬂ‘r-:.': S‘.’. Ooladad RoIPL QW U""L‘: Q’;g‘.":‘ -v JSJ-
Fig. 7. Mean of Simpson index in different ecosystems for an agricultural landscape (Dasht-e-Naz Sari).

22 5 A0LS Sl 3 5§55 e liS end ol Juls
S s edalie adlae 3 dd atld Olaks
oy 5l eld glubd alS sla S )
DS ) i)l S el e s al s
Jgmams Sils 5l J3 502 (2105 olS 51 5ol S
R e A R N
S da i ile eslimal 5l e S 3503 5 s Jle|
Fr S pl oS gk kS|, sl dews 4 WO
Gl o3 dlosa pam gl @Bl )
addllas 55 Al e es,08 S Sy pde b ol
oetle S ke (YDA O 5 LbS
OldS Sl L3 (isliS SV pame 215G
S WY /W /AT GV E Ol & o e
OE S (SIS OliaS gla,es 5l Ve

(OF) ol sty g sl3T 5 J S ;ljv,\.p

Yy

e dlaly (S et 1 BB et ls
oSl aglie s )l 0l sasld |
et Ol FeS s A S Ol
AT A 5 llad Sl G S e e
Lol sy (V) 1S 5 (VE) S ((+/V9)
o o S patle slie anls (A JS2)
G5 S el b lamlr o ke & L
534S lamslr Gl ) g das e QL g 55 pde b
Sl ol s opl o b Ol a8 ol
baiens SLbI ol sla S5 @ Ll baisS
Syp Dlalad 3 Sgogbay WAL b el
(o e by Ll 4 badl pled anllas
Lk o Jrate Ol slaciss; 5 of lag s>
s 3 caskd A Sl Sl e (Y S

Slls slassS G me 5 Ll Lol 5 o G5y



Y€+) & b)w AN 092 cdhL; .\.3)95 dhd&sr’ Q)m

1.00

0.90

0.80

0.70

0.60

0.50

0.40

SIS sl
Uniformity index

0.30

0.20

0.10

b b

II

0.00
Rapeseed

s

Wheat
r.lls

Barley Triticale
s s 5

Lok 56 2udn) (55,5L88 3Iblptir S Sladad o 5o (G315 et oSle A S
Fig. 8. Mean of uniformity index in different ecosystems for an agricultural landscape (Dasht-e-Naz Sari).
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Fig. 9. Mean of Sorenson index in different ecosystems for an agricultural landscape (Dasht-e-Naz Sari).
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Table 5. Sorenson index in the plots under rapeseed.

Nu;i:’ol‘f‘;lot 12 8 18 7 21 20 15 22 1
12 1
8 0.90 1
18 0.84 0.93 1
7 0.95 0.91 0.93 1
21 0.95 0.91 0.93 0.95 1
20 0.86 0.95 0.97 091 091 1
15 0.93 0.88 0.95 0.97 0.93 0.93 1
22 0.91 0.95 0.93 0.95 0.95 0.95 0.93 1
1 0.97 0.88 0.95 0.97 0.93 0.97 1 0.93 1
-r*’f S8 py Oladad )3 8 gad g LS - gl
Table 6. Sorenson index in plots under wheat cultivation.
el 14 16 23 21 22 15 6 20
Number of plot
14 1
16 0.97 1
23 0.97 0.95 1
21 0.97 0.95 1 1
22 0.93 0.95 0.95 0.95 1
15 0.97 1 0.95 0.95 0.91 1
6 0.95 0.93 0.97 0.97 0.97 0.93 1
20 0.95 0.93 0.97 0.97 1 0.93 1 1
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Table 7. Sorenson index in plots under barley cultivation.

ankad ol
Number of plot ° v 2t Y 2
9 1
19 0.89 1
18 1 0.97
21 0.95 0.93 0.95 1
17 0.95 0.97 0.95 0.95 1
12 0.95 0.97 0.95 0.95 1 1
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