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Planting of cover crops simultaneous

Lgw 51 39521 (oiuigy LS Cuis
Planting of cover crops 21 dap of

. PTIR with soybean soybean oAl cuis
s e (o siilw) X o X o Lgw
Weed Canopy i 8 35 } § 3 £ & 35 } § £ Monoculture
layer (cm) 32 g’ \g E i 8 \g - 32 g’ \g E i 8 4, = of soybean
(] O (] O
L L
S 0-20 0 49.6° 29.7% 57.3° 29.1%® 0 71.0¥ 845" 5.3W
Green  20-40 o 31.6%  17.8% 7.32" 38.1° o 22.6% o 1.7
foxtail ~ 40-60 o 18.2% 49.7° o 10.5% o o o o]
oby e 0-20 16.7° 14.8° 12.3® 1% 13.01® o" 1087 11.3% 33.4°
Foxtail  20-40 o" o" 12.4%% o" 145™¢ 102" 82" o" o"
grass 40-60 o" o" o" o" o" 6.3° o" o" o"
R 0-20 61.1° 47.6° o 2.2 1357 o 20.1°9 o 16.47
Redroot  20-40  98.8°  64.2" o" 73.4° o" o" o" o" o"
pigweed  40-60  28.8°  24.1° o" o" o" o" o" o" o"
b 0-20 257"  13.1° 32% o 10.4% o o 40.1° 138.6°
e sladle
Other 20-40  59.3° of of of o o of o of
weeds
%:; 2905° 2756°  1416°  2358°  131.06° of 1327 59.9° 195.3°
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* Means within a same letters are not significantly different at a=0.05 based on Duncan’s test.
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Fig. 4- Effect of different treatments on total leaf area of weeds
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ip sladile (g (g g g L ulid )3 (s olS (g Ligw cudlS
Ty, Ty, Tz and T4: Simultaneous planting of soybean with fenugreek, winter veteh, Persian clover and chickling pea,Ts, Te, T7 and Te:
Planting of fenugreek, winter veteh, Persian clover and chickling pea and Ty and T;,: Monoculture of soybeans in weedy, and weed
free respectively.
ol 5SS Cpgal bl deoys gty Jleis] aws )3 o dxe YS! pae oximd Ui alie b K s 293
Means within a same letters are not significantly different at a=0.05 based on Duncan’s test.
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() Ugos s S 5 (3) 5 () yoed o) Kblo o) Al 9 13 1315 Lo (saayY 3 Ligus S 23ke 4035 IS5
(b), Fig. 5- Dry matter percentage of soybean in different layers of canopy in presence of fenugreek (a), winter veteh
Persian clover (c), chickling pea (d) and monoculture of soybeans (e)
bgw 5| o oy 21 ity olS cuils :Date 2 5 idgn obS b bgw olojor il :Date 1
Cover crop planting three weeks after soybeans. Date 1: Simultaneous planting of soybean with cover crop and Date 2:

i adile g blyd ) bgw Galls cuzs Weed free g j,a adile jpis 53 bow Lalls cuis Weedy
Weedy: Monoculture of soybean in weedy condition and Weed free: Monoculture of soybean in weed free condition
ol 3lbiol glad onmylis IS o > 88l el )by
Horizontal bars in each shape shows standard error.
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Fig. 6- Effect of different treatments on total dry matter of soybeans
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Ty, Ty, Tz and T,: Simultaneous planting of soybean with fenugreek, winter veteh, Persian clover and chickling pea,Ts, Te, T7 and T:
Planting of fenugreek, winter veteh, Persian clover and chickling pea and Ty and Tyo: Monoculture of soybeans in weedy, and weed
free respectively.
ol 5SS Cpgal bl deoys iy Jleis] aws )3 )l dxe YS! pae oximd Ui alie b K s 29
Means within a same letters are not significantly different at a=0.05 based on Duncan’s test.



2T g i 03lo 3 5 s grlans (90908 20395 3t (siiubpy LS il i

le@wd):ﬁf&&oau}l),}‘bl{mlfpwx
S o aSily g 5yl odgde 4 (T JS3) K39y 40565 0 lojen
g 00 juw 5395 45 glaieS (Spitters & Vandenberg, 1982)
o=l i paew oy dolg pd il anily gyl Cegw by
dawgi 5095 |y 098 5y 5 a8ld g 00l olamdl 08 & 1) Las
Low b Hlojen cuils jo aldid ( dude LS le ;o d23 0
oobaidl 265 &4 &gy y ¢,5 0/83 Ol a1y Siis oolo oy ydin
a0 4 baype (adudyy LS Lo 3 Suis oole oy yieS 0

0392 g jlams 5oy 21 cllS s o g2 25 0103 e

ORIl Cage by LS ;3 L Cutls bnjles (slos
29> oizmed 1035 ol lajan CublS 4 G g S5 03l
JrS bl b 4 cus S ole tals el o glacile
235 5 slacile

by J5 Seits ol (59 inlojl slajloss p3b gy 5
26 L sl Hlas ) Lgw JS Std a3l o yiidin 13,5 oaaliie
UL S b )b e gl (slol Llod 4y a8 wsb o Al
P S SKis oole o oS 5 Canwl LS pmg b (gbigw g Silo
ool LLod a4 cunl osel cowd 4 H5 lojen cuilS Lo
(6 JS) cunsl azilys s lojen catS b g )b e coglis

(7 JSs) e
(i 93 lalss
sl caliseo slaasY > Suid odle (g3508 lyt iy p
Chikling e
Clover -
Vetch 5’ W Planting 21 days after soybean
v v
. DO Planting date with maize
Fenugreek -
0 0.2 04 0.6 0.8 1 1.2
Dry matter (g.plants)

Mg LS o9l Suis oale y S (o wil -7 JSS
Fig. 7- Effect of sowing date on dry matter of cover crops canopy
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Table 3- Effect of treatments on weed dry matter vertical distribution

Lgw b lojod (g LS Cusls
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Lgw 3 (s 59y 21 (g (LS cils’
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e () < L x L b
Weed Canopy layer “3 & 3 < ] < e 3 < ] S Monoculture
. by O = by O =
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fcﬁ > O 5 fcﬁ > O 5
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Eoexe 7.5% 5.7% 4.1% 8.4° 3.1 0° 2.7 1.1 12.42
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* Means within a same letters are not significantly different at a=0.05 based on Duncan’s test.
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Fig. 8- Effect of different treatments on total dry matter of weeds
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ipp sladile (g (g g g L ulid )3 (g olS (g Ligw cudlS
Ty, Ty, Tz and T,: Simultaneous planting of soybean with fenugreek, winter veteh, Persian clover and chickling pea,Ts, T, T7 and Tg:
Planting of fenugreek, winter veteh, Persian clover and chickling pea and Ty and Tyo: Monoculture of soybeans in weedy, and weed

free respectively.
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Means within a same letters are not significantly different at a=0.05 based on Duncan’s test.
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Fig. 9- Effect of cover crops on soybean yield
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Ty, Ty, Tz and T,: Simultaneous planting of soybean with fenugreek, winter veteh, Persian clover and chickling pea,Ts, T, T7 and T:
Planting of fenugreek, winter veteh, Persian clover and chickling pea and Ty and Tyo: Monoculture of soybeans in weedy, and weed
free respectively.
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Means within a same letters are not significantly different at a=0.05 based on LSD test.
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Introduction

Amount and vertical distribution of leaf area are essential for estimating interception and utilization of solar
radiation of crop canopies and, consequently dry matter accumulation (Valentinuz & Tollenaar, 2006). Vertical
distribution of leaf area is leaf areas per horizontal layers, based on height (Boedhram et al., 2001). Above-
ground biomass is one of the central traits in functional plant ecology and growth analysis. It is a key parameter
in many allometric relationships (Niklas & Enquist, 2002). The vertical biomass distribution is considered to be
the main determinant of competitive strength in plant species. The presence of weeds intensifies competition for
light, with the effect being determined by plant height, position of the branches, and location of the maximum
leaf area. So, this experiment was conducted to study the vertical distribution of leaf area and dry matter of
soybean canopy in competition with weeds and cover crops.

Materials and methods

This experiment was performed based on complete randomized block design with 3 replications in center of
Agriculture of Joybar in 2013. Soybean was considered as main crop and soybean and Persian clover (Trifolium
resupinatum L.), fenugreek (Trigonella foenum—graecum L.), chickling pea (Lathyrus sativus L.) and winter
vetch (Vicia sativa L.) were the cover crops. Treatments were included cover crops (Persian clover, fenugreek,
chickling pea and winter vetch) and cover crop planting times (simultaneous planting of soybean with cover
crops and planting cover crops three weeks after planting of soybeans) and also monoculture of soybeans both
in weedy and weed free conditions were considered as controls. Soybean planted in 50 cm row spacing with 5
cm between plants in the same row. Each plot was included 5 rows soybeans. Cover crop inter-seeded
simultaneously in the main crop. Crops were planted on 19 May 2013 for simultaneous planting of soybean. The
dominant weed species were green foxtail (Setaria viridis L.), foxtail grass (Alopecurus myosuroides Huds), and
red root pigweed (Amaranthus retroflexus L.) in the experimental field. The other weed was considered as the
others. At the soybean canopy closure stage, a vertical card board frame marked in 20-cm increments was used
in the field as a guide to cut standing plants including soybean, cover crops and weeds. In each vertical layer of
canopy, leaves and stem samples were separated. The leaf area both crops and weeds were measured with a leaf
area meter LICOR-3000A (LI-COR, Lincoln, NE, USA). Stem and leaf samples oven dried.

Results and discussion

The results showed that the maximum leaf area and dry matter of soybean was varied in different layers of
canopy depending on the type of cover crop and cover crop planting time, while delaying in planting of cover
crop causes lower leaf area and dry matter than the plants were planted at the same time with soybean. In most
cases, the maximum leaf area index and dry matter accumulation of weeds were obtained in primary layer (0-20
cm). The maximum weed leaf area (290.4 cm?) was observed in simultaneous planting of soybean with
fenugreek and maximum of total weed dry matter (12.4 g.plant™) was observed in soybean without weeding,
while the minimum of weed total leaf area and total weed dry matter (0 cm® and O g.plant™, respectively) was
achieved in planting of winter vetch after 21 days of soybean planting. Also delayed planting of winter vetch
produced the maximum grain yield (3792.6 kg.ha™) of soybean in weedy plots, where it had the greatest weed
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suppressive ability than other cover crops.
Conclusion

Winter vetch can suppress weed with competition and allelopathic mechanism, so we can conclude that
winter vetch planting21 days after soybean planting is suitable replacement for weed suppression in sustainable
agriculture.

Keywords: Canopy structure, Chickling pea, Persian clover, Winter vetch
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