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ABSTRACT

Effects of butachlor and pendimethalin herbicides on seed germination and early seedling growth of Vigna sinensis
and Vigna unguiculata were investigated in both the laboratory and field conditions. Seeds of both V. sinensis and
V. unguiculata germinated at 5 mg/ml of the two herbicides, but at 50 and 100 mg/ml, germination was inhibited.
The root and shoot lengths were significantly inhibited by the herbicides (P<0.05). The herbicides significantly
reduced fresh and dry weights (P<0.05) on root and shoot biomass. Pigmentation pattern of the seedlings varied
from yellowish and green in pendimethalin treated seedlings to dark green with patchy appearance on butachlor
treated seedlings. From the results, seeds of the two species tolerated the two types of herbicides especially at low
doses. Thus, application of butachlor and pendimethalin at low doses could be helpful in seed germination and
proper growth and devel opment of Vigna seedlings.

INTRODUCTION

Cowpea Yigna unguiculata (L.) Walp) belongs to the family Papillionacea.[8]is an important crop and a major
food crop of millions of people especially in theveloping countries of the world. Cowpea providasap and
nutritious food for relatively poor urban commuegti Cowpea also has potential for multiple contiilms not only
to household food security, but also as cash ditoplso brings nitrogen into farming system througitrogen
fixation [14]. Nigeria accounts for 70% of worldwpea production, the bulk of which is grown in tivéer region
of Northern Nigeria [1, 7]. Nigeria and Niger afgead in world production of cowpea. Cowpea is widgbwn as
an intercrop with cereals in the marginal land #mwdugh improved breeding lines and agronomic jmest there is
potential for increased productivity despite thev@ailing production challenges especially of dentinsoil fertility,
unreliable rainfall, pests and diseases [10].

There are a number of constraints to cowpea praduat Nigeria which include attack by insect pegstéestation
by disease pathogens, soil infertility, poor weattendition in addition to weeds, all of which cobute to low
yield [18, 4, and 17]. The first 3-4 weeks of cowpgrowth are critical periods of weeds competitjpf, 12].
Cowpea is highly susceptible to destructive weadh sasEuporbia heteophylla, Calapogonium mucunoides and
Rottboella cochichinensis. Nigerian farmers carry out weed control manuatld and 5 weeks after planting. This is
however associated with drudgery and high cosaleddr [5]. Studies shows that recommended herlsdide not
totally solved the problem of weeds on farmer’'&ffigue to inadequate selectivity of herbicidesatiam.

Cowpea varieties differ in many characteristics agsb which are responses to herbicides treatm&htxe was
noticeable adoption of chemical weed control optiora large extent, by many farmers. However, natimof
those farmers were aware that cowpea performare® d¢pends much on spraying the agrochemicals with
appropriate doses. Symptoms of chemical injury eedsg include rapid wilting, scorching and desicecabtf the
treated foliage. This research aimed at investigatine effects of Butachlor and Pendimethalin luédes on seed
germination and early seedling growth of tMigna species.
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MATERIALSAND METHODS

Two species of cowped/igna sinensis andV. unguiculata) were collected from Kwatarkwashi village in Zamafa
state, Nigeria. They were identified and autheiddy the taxonomist in the Department of BiolagiBciences of
Usmanu Danfodiyo University, Sokoto where vouchmgcimens were deposited in the Herbarium. Two gfitth
herbicides namely, pendimethalin (3, 4-Dimelhyl-Bi@ito-N-(1-ethylpropyl)-benzanamine) and ButaahiN-
Butoxy methyl 1-2-chloro-2,6-Diethyl acetanilideme purchased from the Sokoto Central Market: Theeging
concentrations of each herbicides were preparestdiog to manufacturers’ specifications.

Seeds of uniform sizes were selected and sown orayers of Whatman No. 1 filter paper in Petribdis and in
the field. All the Petri-dishes and filter papersre sterilized with 5 ml of formalin at D for one hour. In each, ten
seeds were sown. Prior to sowing the seeds weaxtettevith Pendimethalin and Butachlor at conceioinatof 5, 50
and 100 mg/ml, separately. Each of the treatmeatsreplicated three times; similarly, a set oféhmeplicates were
served as control. Observations of the germinatiere recorded on daily basis. Three weeks afteirgpim the
field, measurements of root and shoot lengths dlsagsecounting the number of leaves were carriedbyucutting

the root of each seedling with a cleaned razorebladd measuring with tape rule and the shoot leafjthach
seedling was measured by the use of tape rule.e§ubat measurement and counting was done at orle-wee
intervals. The dry weight of the seedlings was mheiteed by collection of three treated seedlings bladted to
remove moisture on them, they were put in envetopkdried at 5. The data obtained were subjected to analysis
of variance Bonferroni compare all columns, grapimstant Software (San Diego, USA).

RESULTSAND DISCUSSION

Effect of Butachlor on seed ger mination and seedling growth on V. sinensisand V. unguiculata

High percentage germination of seed was observedeads oV. sinensis with significant difference (P < 0.05) at 5
mg/ml of Butachlor thaV. unguiculata at the same concentration. At 50 mg/ml and 100mhgio germination was
observed in both varieties (Table 1). The first kvegeasurements indicated that Butachlor affectedrdiot and
shoot lengths o¥. unguiculata than those ofV. sinensis at all levels of treatment with no significantfdience (P <
0.05) at 5 mg/ml and 50 mg/ml (Tables 3 and 5) Tiesh weight of root and shoot Yf sinensis were not
inhibited by Butachlor herbicides. M. unguiculata at all levels of treatment, fresh weight was nighi§icantly
affected (P < 0.05), wheredk sinensis produced higher root; shoot dry weight thédnunguiculata and the root,
shoot dry weight was nosignificantly different inV. unguiculata and significantly different irV. sinensis (P <
0.05).

Defoliation of leaves was observed Vh unguiculata, the leaves appeared yellowish in colour at altele of
treatment and it was significantly different (P ©€%) but there was no colour change observed d@aitachlor on
leaves ofV. sinensis (Tables 3 and 5). The second week measurement®bfshoot length showed that there was
inhibition in length of root and shoot ¥f sinensis at 5 mg/ml with significant difference at (P <B)pbut at 50 and
100 mg/ml, V. unguiculata was highly inhibited by Butachlor with no signéiet difference (P < 0.05) Tables 3 and
5).The root, shoot fresh weights ¥f sinensis were also affected at 5 mg/ml but at 50 mg/ml 4668 mg/mlV.
sinensis showed higher root and shoot fresh weight taumnguiculata. Higher root, shoot dry weight was observed
at 5 mg/ml and 50 mg/ml . unguiculata. At 100 mg/mlV. sinensis showed higher root and shoot dry weight but
with no significant difference (P < 0.05). The leawf both species were not affected at 5 mg/nti significant
difference (P < 0.05) and. unguiculata showed higher number of leaves thénsinensis, and at 50 mg/ml the
number of leaves become close to each other, atgitl total defoliation was observedVh unguiculata with no
significant difference (P < 0.05, Tables 3 andTje third week measurement also indicated thahguiculata had
longer roots and shoot at 5 mg/ml but at 50 mg¥indinensis had longer root whil&/. unguiculata have longer
shoot and at 100 mg/ml the root \df sinensis was affected by Butachlor than unguiculata and shoot ofv.
unguiculata was affected tha¥. sinensis with a significant difference at (P < 0.05, Tab3eand 5).

The roots, shoot fresh weights \6f sinensis were affected by Butachlor at all levels of treatmexcept at 100
mg/ml whereasV. sinensis showed higher shoot fresh weight thenunguiculata. The root dry weight of both
varieties was the same at 5 mg/ml but at 50 mgfrdl B00 mg/mN. sinensis showed higher root weight thah
unguiculata and shoot dry weight o¥. sinensis was affected at all level of treatment but it ighwsignificant
difference (P < 0.05). The leaves of both varietiese affected by Butachlor at 5 mg/ml Bltsinensis showed
higher number of leaves th&hunguiculata (Table 3) and at 50 mg/ml, there was more intohiin the leaves of.
sinensis while at 100 mg/ml in the leaves éf unguiculata.
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Table 1: Effect of butachlor and pendimethalin on seed ger mination of V. sinensis.

Treatment (mg/ml)] Dayl Day2 Day3
Butachlor
0 4.67 7.00 7.33
5 1.33 3.00 3.00
50 0.00 0.00 0.00
100 0.00 0.00 0.00
SE + 1.10 1.66 1.73
Pendimethalin
0 4.67 7.00 7.33
5 267 467 467
50 0.00 0.00 0.00
100 0.00 0.00 0.00
SE + 1.13 1.75 1.82

Means followed by the same letters are not significantly different (P<0.05).

Table 2: Effect of butachlor and pendimethalin of Seed Germination of V. unguiculata

Treatment (mg/ml)] Dayl Day?2 Day3
Butachlor
0 533 6.67 7.00
5 0.0¢ 0.67 0.67
50 0.00 0.00° 0.0¢°
100 0.06 0.00 o0.0¢
SE + 1.33 1.62 1.70
Pendimethalin
0 533 6.67 7.00
5 0.00 1.00 1.0¢
50 0.00 0.00° 0.0¢°
100 0.06 0.00 o0.0¢
SE + 1.33 1.60 1.66

Means followed by the same letters are not significantly different (P<0.05).

Table 3: Lengths of shoot, root and number of leaves of V. sinensis as affected by different concentration of butachlor and pendimethalin

Treatment

Week 1 Week 2 Week 3
(mg/ml)
Butachlor Shoot Root Leaf Shoot Root Leaf Shoot Root Leaf
Length length Number Length length Number Length length Number
5 17.8 18.7 14.3 15.7 17.9 14.¢0° 9.5 19.3 7.3
50 17.7 17.7 23.0° 10.4 16.4 5.0 12.7 22.3 4.6
100 12.6 26.5 10.6 135 16.7 6.00 17.06 6.0 7.0
SE + 1.83 2.85 3.68 1.54 0.46 2.85 2.19 5.01 0.85
Pendimethalin
5 21.9 13.2 30.0 14.7 12.6' 8.6° 16.2 20.0° 6.6
50 133 14.8 26.8 16.7 11.4 8.6 15.7 22.6 12.¢
100 20.8 16.0 25.6 18.9 16.0 21.3 9.4 5.6 1.3
SE + 3.12 0.81 1.33 1.24 1.38 4.23 211 5.29 3.09

Means followed by the same letters are not significantly different (P<0.05).

Effects of Pendimentalin on seed ger mination and seedling growth on V. unguiculata and V. sinensis

Higher percentage of seed germination was obsepwedendimethalin treatment dh sinensis with significant
difference (P < 0.05) at 5 mg/ml th&hunguiculata, but at 50 mg/ml and 100 mg/ml no germination whserved
in both varieties (Table 2). The first week of rositoot length measurements showed that pendinienthid not
affect the root and shoot length of both varietielsus V. unguiculata showed longer root and. sinensis have
longer shoot at 5 mg/ml (Table 3) and at 50 mg/nad 200 mg/mN. ungiculata longer root and shoot length than
V. sinensis and it is significantly different (P < 0.05) (Takl 4 and 6). The root fresh weight of both vargetie
appeared the same at 5 mg/ml with significant diffiee (P < 0.05) Table 3) while shoot fresh weightv.
unguiculata was higher thaW. sinensis at higher concentration. The root dry weightofinguiculata was higher at
5 mg/ml, whereas the shoot dry weighMoGinensis was higher at same concentration (Table 3) b&@ahg/ml,V.
sinensis had higher root, shoot dry weights thdnunguiculata and with significant difference (P < 0.05, Tables
and 6). The leaves of both varieties were affectedll levels of treatment but it was more pronachdin V.
unguiculata. The second week measurement showed that thersigrificant different (P < 0.05) at 5 mg/ml the
root length ofV. unguiculata was affected by pendimethalin treatment tiaginensis (Tables 3 and 5) while at 50
mg/ml and 100 mg/ml, complete inhibition was obsérinV. sinensis thanV. unguiculata while the shoot lengths,
root and shoot fresh weight leaves of both speuwiese affected at all levels of treatment with an#igant
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difference (P<0.05). The third week measuremerd alowed that the root and shoot lengthd/ofinguiculata
were affected at 5 mg/ml (Table 5) than thoseVbofsinensis, but at 50 mg/ml and 100 mg/ml, complete inhilsitio
was observed orV. sinensis than on V. unguiculata. The roots, shoot fresh weights\aéfunguiculata were highly
inhibited at 5 mg/ml and 50 mg/ml (Table 6) whilel®0 mg/ml, total inhibition was observed\insinensis. The
root, shoot dry weights as well as the leaves i species were affected at all levels of treatmtit significant
difference (P<0.05).

Table4: Fresh and dry weights of root and shoot of Vigna sinensis as affected by varying concentration of butachlor and pendimethalin

Treatment (mg/ml) Week 1 Week 2 Week 3
N N N

7] = > 7] = > 7] = >
£g fg Sz 8z 2z £z Bpsg g £ Bp o2
Butachlor 5% =0 22 8% Bo =0 27 8% B¢ =2 8¢ 54
8 ° oo 8o 8¢ ©Bo 60 8¢ 89 ©Q oo 8o
53 ch; £ &3 53 ch; ﬁgmgﬁs g; £3 g3
5 187 1.0° 3.9 53 92° 12° 23 05 29 06° 06° 04
50 187 08 31° 06 20 122 04 09 24 12 08 04
100 56 1.0° 1.1 02 24 13 09 03 25 06 06° 072
SE + 457 006 0.83 164 234 003 057 018 015 020 006 0.6

Pendimethalin

5 290 09 42 015 64 14 47 10 95 12 36 09
50 143 10 37 04 28 04 08 01 65 07 19 o
100 260 20 621 10 162 24 42 0F 0F 01 0I 0.03
SE + 448 035 073 025 408 057 132 026 271 032 101 028

Means followed by the same letters are not significantly different (P < 0.05).

Table5: Effect of herbicideson growth of V. unguiculata as at different concentrations

Treatment Week 1 Week 2 Week 3
(mg/ml)
Shoot Root Leaf Shoot Root Leaf Shoot Root Leaf
Butachlor length length number length length number length length number
5 1.3 9.2 7.0 17.7 20.58 16.3 11.7 26.5' 5.6
50 5.9 15.7° 8.0 10.4 9.2 4.8 14.¢ 16.8 11.6
100 8.7 11.6 1.6 11.7 7.6 1.6 9.6 10.3 3.6
SE + 1.56 1.71 1.99 2.25 4.06 4.48 1.29 4.70 2.40
Pendimethalin

5 13.3 16.5 17.3 16.7 4.0 31.0 9.6 16.3 9.0
50 14.8 17.3 33.6 13.8 26.2 9.0P 10.3 20.¢ 7.0
100 12.8 13.6 6.6 15.2 17.2 21.6 14.¢ 20.9 13.0
SE + 0.60 1.12 7.85 0.78 6.45 6.37 1.37 141 1.76

Means followed by the same letters are not significantly different (P<0.05).

Table6: Effectsof varying concentrations of Butachlor and pendimethalin on fresh and dry weights of root and shoot of Vigna

unguiculata.
Week 1 Week 2 Week 3
Treatment
(mg/ml) G < > 5 = > £ < >
ez 8z Sz Bz £z 8z Sz Bz e 8 Bz 8=
58 5% 2T 5% 5% 5% 29 5% 2: 3% 2% 5%
@] o ey o
%; °s 53 g3 (,jg); °s 53 g3 mi’ c= ﬁ;gg;
B”taghbr 03 006 0Z 007 139 32 47 10 46 09 09 074
50 03 007 13 006 09 0.2 02 007 124 31 27 05
100 0.04 004 003 00r 02 00f 00 001 07 01 0fFf 0.03
o + 008 001 039 001 445 103 153 032 344 089 077 014
Pe”d'?ema"” 69 09 13 03 16Ff 18 44 13 23 02 09 06
50 178 20 32 03 68 12 12 02 30 04 05 0.0%
100 3 05 08 02 179 16 39 05 80 10 18 02
o + 431 045 073 003 344 018 099 033 179 024 038 016

Means followed by the same letters are not significantly different (P<0.05).

High percentage germination Wf sinensis than that ofV. unguiculata indicated thad. unguiculata was affected
most. However, higher concentration of all herkesidhowed inhibitory effect on germination. A gaadnber of
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studies revealed the effects of herbicides on geealination of many plant species; for instancd,[iéported that
Alachlor and Propachlor herbicides severely reduseed germination of barley by interfering with atmilic
processes related to it. Similar inhibitory effeétnitralin on secondary root development of cotseedling was
reported by [6]. Nitralin equally resulted in a miutleucleolate condition iZea mays root tips, which implied
chromosome duplication and irregularity in sizeno€lei and suggested unequal separation in termambers and
the reduction in shoot and root weight of bettsinensis andV. unguiculata [16, 11]. There was also similar report
that pendimethalin residue reduced the root andtstiy weights ofSorghum after 200 days of application [11],
also reported on the adverse effects of pendimatieal dry weight of succeeding crop viz: maize, tsan,
cucumber and puddle seeded rice. Butachlor tresgiedlings o¥. sinensis andV. unguiculata at 50 mg/ml and 100
mg/ml showed chlorosis at the leaf margins. Theltesn this study are in agreement with the ref@ytl7] for
bean plant treated with Pyrazon. The pigmentatioW. iunguiculata leaves was affected by butachlor, with dark
green pigmentations while on sinensis, the epidermal cell of leaves showed symptoms agcturling of leaves.
In V. unguiculata, lower percentage of seed germination was obseheat onV. sinensis. The result also showed
that V. unguiculata seedlings were inhibited in growth and developmibain V. sinensis. This showed thaV.
unguiculata was more susceptible to the studied herbicides ¥hainensis. Butachlor had higher effect on the root
length, shoot length and the number of leave¥.afnguiculata than onV. sinensis unlike pendimethalin that also
affected the root length, shoot length and numibégaves of bothv. sinensis andV. unguiculata, For efficient seed
germination and growth of seedlings, use of hedegito control unwanted plants shall be at low eatrations
with extra caution to ensure crop productivity.
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