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Abstract 
Selection of suitable weed control method and applicationof optimum fertilizer dose play an important 
role for raising healthy poplar plants and getting higher income from the nursery. The study conducted in 
the nursery showed significant effect of different weed control methods and fertilizer levels on the 
growth parameters viz. fresh and dry weight of shoot and root per plant, total biomass per plant. 
Application of inorganic (200 kg N + 50 kg P2O5/ha) and organic fertilizers (Farmyard manure @ 20 
tonnes/ha) produced significantly higher fresh and dry weight of shoot and root and total biomass as 
compared with other treatments. Weeds were effectively controlled by manual weeding at 30 days 
interval whereas application of herbicide was found effective on the all growth parameters of poplar 
plants as compared with control treatments. 
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Introduction 
Poplar (Populus deltoides) is one of the most preferred agroforestry species for fertile and 
irrigated lands in Punjab, Haryana, western Uttar Pradesh and in outer plains or valleys in 
Uttarakhand and Himachal Pradesh (Kumar and Singh, 2012) [10]. The cultivation of poplar has 
generated huge employment in the rural sector in India and has overall improved the rural 
economy (Chandra, 2011) [2]. Nowadays, poplars are seen as the 'green gold' of the 
countryside, mainly due to its deciduous nature, fast growing habit, adaptability to different 
environmental conditions and silvicultural systems and above all high industrial demand. 
Genetically improved, true-to-type and uniform clonal planting stock of field tested clones 
adaptable to specific sites, has revolutionized productivity of plantations of Poplars and 
Eucalyptus with major improvements in quality of produce and profitability (Lal, 2014 and 
Raina et al., 2012) [11]. India imports huge volume of timber and wood based products every 
year to bridge the demand supply gap and the imports keep growing because of inadequate 
domestic production. (Midgley et. al., 2007). Poplar has gained great importance in 
agroforestry due to its fast growth, short rotation, easy propagation and multiplicity of uses of 
its wood. Depending on demand for planting stock, which significantly fluctuates from year to 
year, around 2.5 to 4.5 crore poplar saplings are annually grown in the country (Dhiman and 
Gandhi, 2011) [5]. 
Faiz and Singh (2008) [7] reported that fertilizer application increased significantly the collar 
diameter, height, shoot and root biomass, concentration, standing state of NPK (kg ha−1), litter 
production and its nutrient concentration. In Punjab, the higher amount of fertilizer application 
with N400:P200:K100 kgha-1 found better in growth performance recorded significantly 
higher collar diameter, height and biomass (Singh et al. 2001) [17]. Dhillon et al. (2001) [4]. 
However, a majority of the saplings are of inferior quality and the innocent farmers, who 
purchase these saplings, have to suffer at a later stage. Raising large number of quality ETPs 
(Entire transplanting plants) in the nursery requires proper selection of cuttings, fertilization 
and weed control. However, weed control and nutrient requirement of poplar in nursery has the 
direct effect on economics and field performance, so to get the maximum benefits from poplar 
plantation. Therefore, present study was undertaken to evaluate the effect of fertilizer and 
weed control methods on performance of poplar nursery. 
 
Materials and Methods 
The present study was carried out in the nursery by taking stem cutting (23 cm long and 2 cm 
thick) of Populus deltoides (clone G3) from one year old stock raised in the poplar germplasm 
bank at CCS HAU, Hisar. Healthy, vigorous and disease free cuttings of poplar were selected 
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for planting. The cuttings, before planting, were treated with 
0.2% solution of dithane M-45 to prevent fungal infection. 
The treated cuttings were planted at 50× 50 cm spacing in a 
leveled field in the second week of February for two years. 
The experiment was laid out in split plot design with three 
replications. The experiment consisted of six levels of 
fertilizers viz. Control; F1: 50 kg N + 25kg P2O5/ha; F2 : 100 
kg N + 50 kg P2O5/ha; F3:150 kg N + 50 kg P2O5kg /ha; F4 

:200 kg N + 50 kg P2O5/ha and F5 : FYM 20 t/ha in sub-plots 
and four different methods of weed control viz. W0 :Weedy 
check; W1 :Weed free; W2 : Manual weeding (12 weeding); 
W3:Chemical weed control (glyphosate 41% SL application) 
in main-plots. Surface soil of study site had sandy loam 
texture with pH 7.9 and 8.0; EC-0.43 and 0.48 dS/m; 133 and 
168 kg/ha available nitrogen; 8.37and 8.64 kg/ha available 
phosphorus; 260 and 263 kg/ha available potassium and 
0.39% and 0.42% organic carbon at the time of planting 
during first and second year, respectively. 
Glyphosate 41% SL was sprayed (at 10 ml/litre of water) with 
the help of knapsack sprayer. The glyphosate was applied 
when the seedling attained a height of about 45-60 cm. Non-
selective herbicide (glyphosate) was sprayed on the weeds 
keeping the poplar plants covered with polythene. Manual 
weeding was carried out with the help of spade. Whole of 
farm yard manure and phosphorus (through DAP) was applied 
to the replicated plots before the planting of cuttings. 
Remaining nitrogen (through urea) was supplied in two split 
doses, after 4 and 6 month age of seedling. Total 15 
irrigations were given with canal water during both the years. 
The observations of ETPs fresh and dry shoot and root weight 
and total biomass were recorded at cessation of growth during 
both the years. The ten plants were harvested to record the 
fresh and dry weight of shoot and roots after end of the year. 
Estimates of mean, variance and standard error were worked 
out by referring Panse and Sukhatme (1978) [14]. The 
significance test was carried out by referring to the standard 
‘F’ table of Snedecor (1961) [19]. 
 
Results and discussion 
Effect of different fertilizers levels: Application of fertilizers 
and farm yard manure resulted in significant increase to the 
growth characters viz fresh and dry shoot and root weight and 
total biomass of poplar with increasing fertilizer levels during 
both the years of investigation. Application of farm yard 
manure resulted in the production of more fresh and dry 
weight of shoot and root over all doses of chemical fertilizers 
during the period of investigation.  The fresh and dry shoot 
weight per plant, total biomass per plant increased 
significantly with succession doses except dry weight during 
2nd year, however, the difference between FYM (20 t/ha) of 
fertilizers and200kg N + 50 kg P2O5were found non-
significant (Table 1). Maximum dry weight of shoot (302g, 
320g), root (147g, 141g) and biomass (450g, 462g)was 
recorded in saplings with 20 t/ha FYM. Better performance of 
FYM even over the highest fertilizer doses of 200kg N + 50 
kg P2O5/ha may be attributed to additional supply of about 
100kg N + 50 kg P2O5/ha, 200 kg N/ha and micro nutrients. 
Farm yard manure stimulates microbial flush and improved 
root growth due to congenial soil properties. Farm yard 
manure also acts as a nutrient reservoir and during its 
decomposition and produces organic acids, thus absorbed ions 
are released slowly for the entire growth period and also 
prevent leaching and other losses (Nimje and Seth, 1988; 
Verma et al., 1995) [13]. Favorable effect of inorganic 
fertilizers on the growth of poplar nursery has also been 

reported by Singh (2001) [17], Gangoo et al. (1997) [8], Deol 
and Khosla (1983) [3]. These results also corroborate the 
findings of Jagdish et.al. (1999) and Faiz and Singh (2011) in 
poplar. 
 
Effect of weed control methods: The predominant weed 
species in the experimental field were cynodon dactylon, 
Chenopodium murale and Cyperusrotundus. Weed control 
treatments significantly influenced the growth characters viz. 
fresh and dry weight of root and shoot and total biomass 
during the both years. The values of characters were 
maximum in weed free plots. The highest biomass was 
produced in weed free treatment (436g) followed by chemical 
weeding (431g) and manual weeding (578g). However, 
chemical weeding was also found at par with weed free in 
respect of all fresh and dry weight of root, dry weight of root 
and total biomass in the second year. Superiority of weed free 
treatment could be ascribed to absence of competition by 
weeds due to frequent elimination of weeds from the plots and 
hence better growth. Equally better growth of poplar plants 
with the application of glyphosate was due to complete 
control of weeds for 2 months after application and later on 
poor emergence and growth of weeds under the shade of 
poplar plants. In Poplar nursery, weed free treatment and 
manual weeding are time consuming as well as labour 
intensive, which increases the total expenditure of nursery. 
Whereas in case of chemical weeding, time and cost both the 
factors are minimized and provides on par better results. Also 
the results are at par with weed free conditions. Dhiman and 
Gandhi (2011) [5] reported that heavy infestation of weeds 
limits the application of mechanical methods and hence 
chemical weed killers could be applied whenever needs arise 
for keeping cost under control and for improving hygiene in 
nursery. Vasic et al (2015) [20] herbicide application in poplar 
nursery provides effective control of grassy as well as 
broadleaf weeds. Lanz (1977) [12] and Rozior et. al (1983) [16] 
have also reported effectiveness of glyphosate in controlling 
weeds in poplar as well as in orchards. All characters were 
lowest under weeding check condition. This was due to severe 
crop weed competition.  
Interactive effect of weed control and fertilizer levels on fresh 
weight of shoot and root and dry weight of shoot and root, 
and total biomass were resulted superior growth characters of 
poplar at all the fertilizer levels, weed free and chemical 
weeding being at par with each other (Table2). The weedy 
check treatment produced significantly lower fresh weight of 
shoot over other methods of weed control. Significantly 
highest fresh weight of shoot was recorded under weed free 
plots except that it was at par with manual weeding in 
unfertilized, 50kg N + 25kg P2O5/ha, 150kg N + 50kg P2O5/ 
ha and FYM during 2nd years.  
The effect of weed control methods at same level of fertilizer 
revealed that fresh weight of root was significantly lower 
under weedy check treatment over all other methods of weed 
control except that it was at par with manual weeding in 
unfertilized and 50kg N + 25kg P2O5/ha during 2nd year and at 
100 kg N + 50 kg P2O5/ha during 1st year, chemical weeding 
was found superior to manual weeding with respect to fresh 
weight of root except that both were at par at 50 kg N + 25 kg 
P2O5/ha and 100 kg N + 50 kg P2O5/ha during both the years 
(Table 3). Dry weight of shoot increased significantly with 
increasing doses of chemical fertilizer under weed free 
treatment similar trend was observed under manual weeding 
except that the differences between unfertilized and 50 kg N + 
25 kg P2O5/ha were not significant during the both the years 
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(Table 4). Weed free and chemical weeding being at par with 
each other recorded significantly higher dry weight of shoot 
over manual method of weed controls. However, the 
differences between manual and chemical weeding were not 
significant at control, 100 kg N + 50 kg P2O5/ha, 200 kg N+50 
kg P2O5/ha and FYM during I st year. Dry weight of root 
under manual and chemical weeding increased significantly 
with successive doses of fertilizers except between 200 kg N+ 
50 kg P2O5/ha and FYM. The effect of weed control methods 
at same level of fertilizers the data revealed that weedy check 
treatment recorded similarly less dry weight of root over, at 
lower level of fertilizers it was at par with manual and 
chemical methods of weed control.  
Dry weight of root was also significantly higher under 
chemical weeding over manual weeding except at 100 kg N + 
50 kg P2O5/ha and 50 kg N + 25 kg P2O5/ha fertilizers level. 
Total biomass increased with successive doses of fertilizer 
except between 200 kg N + 50kg P2O5 ha-1and FYM under all 
the methods of weed control (Table 5). The effect of weed 
control methods at same level of fertilizer indicates that 
significantly lowest total biomass was recorded under weedy 
check treatment as compared to other methods of weed 
control. Significantly highest total biomass was recorded 
under weed free treatment except that it was at par with 
chemical weeding at unfertilized and 50 kg N + 25 kg P2O5/ha 
during both the years, at 100 kg N + 50 kg P2O5 ha-1, 200 kg 

N + 50 kg P2O5/ha and FYM application during II nd year 
chemical weeding recorded significantly higher total biomass 
over manual weeding at all the fertilizer levels except that 
both were at par at 100kg N + 50kg P2O5/ha during I st year. 
This could be because of increased levels of fertilizers which 
might have nullified the adverse effect of weeds. Similar 
findings have also been reported by Singh (2001) [17] which 
showed increase in successive doses of fertilizers increase the 
total biomass in poplar plants. Based on two year studies it 
was found that all the growth character of poplar viz fresh 
weight of shoot and root, dry weight of shoot and root and 
total biomass per plant increased significantly with increasing 
doses of fertilizer. Application of FYM (20t/ha) was found to 
be as good as 200kg N + 25 kg P2O5/ha and even some of the 
growth parameters of plant responded more to the application 
of FYM. Weed control measures had positive effect on all the 
growth characters. Weed free treatment recorded the highest 
value of all the growth characters of poplar. However, 
chemical weeding was also found at par with weed free 
treatment. Growth of poplar seeding was found to be superior 
in weed free and herbicidal treated plots at all fertilizer levels. 
However, weeds at higher fertilizers levels did not affect the 
growth characters. Thus of application of 200 kg N + 50 kg 
P2O5/ha or 20 t/ha FYM could be sufficient to meet the 
nitrogen and phosphorous requirement to produce quality 
nursery stock of poplar. 

 
Table 1: Effect of weed control methods and fertilizer levels on different growth characters of poplar plants at nursery stage 

during first year 
 

Treatment Weight (g) per plant 
 Fresh shoot Fresh root Dry shoot Dry root Total biomass 

Weed control methods 
Weedy check 420 214 207 115 322 

Weed free 589 282 292 137 429 
Manual weeding 506 247 249 123 372 

Chemical weeding 568 272 252 129 382 
CD at 5% 37.4 16.2 18.2 12.0 29.3 

Fertilizer level (kg/ha ) 
Control 417 204 204 102 306 

50 kg+25 kg P2O5 432 210 212 110 322 
100 kg+50 kg P2O5 492 222 231 117 347 
150 kg+50 kg P2O5 557 286 249 135 384 
200 kg+50 kg P2O5 614 298 302 145 447 

FYM @ 20t/ha 615 304 302 147 450 
CD at 5% 57.3 23.0 14.2 11.6 34.5 

 
Table 2: Effect of weed control methods and fertilizer levels on different growth characters of poplar plants at nursery stage during second year. 

 

Treatment Weight (g) per plant 
 Fresh shoot Fresh root Dry shoot Dry root Total biomass 

Weed control methods 
Weedy check 440 229 217 111 327 

Weed free 617 296 302 134 436 
Manual weeding 594 260 255 123 378 

Chemical weeding 603 299 299 129 431 
CD at 5% 40.1 31.9 24.1 18.6 28.2 

Fertilizer level (kg/ha ) 
Control 437 217 212 102 319 

50 kg+25 kg P2O5 463 222 222 111 333 
100 kg+50 kg P2O5 560 238 254 117 372 
150 kg+50 kg P2O5 622 302 284 135 416 
200 kg+50 kg P2O5 648 324 317 137 457 

FYM @ 20t/ha 652 323 320 141 462 
CD at 5% 54.4 31.0 2.3 14.7 25.8 
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Table 3: Interactive effect of weed control methods and fertilizer levels on fresh weight(g)of root of poplar plants at nursery stage. 
 

Treatments 

Fertilizer levels per hectare 
Control F1 F2 F3 F4 F5 

I st 
year 

II nd 

year 
I st 

year 
II nd 

year 
I st 

year 
II nd 
year 

I st 
year 

II nd 

year 
I st 

year 
II nd 

year 
I st 

year 
II nd 

year 
Weed control methods 

Weedy check 185 202 190 207 211 223 223 233 233 250 240 262 
Weed free 220 230 223 235 233 247 330 347 340 353 347 365 

Manual weeding 200 208 21 218 220 237 270 285 290 306 290 306 
Chemical 
weeding 

210 227 216 230 223 245 320 345 330 385 330 360 

CD at 5% 
First year: Fertilizer: 6.6; Weed control: 12.4 

Second year: Fertilizer: 12.4; Weed control: 13.6 
 

Table 4: Interactive effect of weed control methods and fertilizer levels on dry weight (g) of shoot of poplar plants at nursery stage. 
 

Treatments 

Fertilizer levels per hectare 

Control 
50 kg N + 

25 kg P2O5 
100 kg N+ 
50 kg P2O5 

150 kg N+ 
50 kg P2O5 

200 kg N+ 
50 kg P2O5 

20 t FYM 

I st 
year 

II nd 

year 
I st 

year 
II nd 

year 
I st 

year 
II nd 
year 

I st 
year 

II nd 

year 
I st 

year 
II nd 

year 
I st 

year 
II nd 

year 
Weed control methods 

Weedy check 182 186 190 200 200 210 202 215 235 245 235 245 
Weed free 220 228 230 238 280 290 30 340 345 355 345 360 

Manual weeding 203 208 207 213 225 230 240 245 310 317 310 318 
Chemical 
weeding 

212 225 220 235 220 287 223 336 320 353 320 358 

CD at 5% 
First year: Fertilizer: 9.2; Weed control: 7.0 

Second year: Fertilizer: 11.2; Weed control:7.2 
 

Table 5: Interactive effect of weed control methods and fertilizer levels on total biomass (g)of shoot of poplar plants at nursery stage. 
 

Treatments 

Fertilizer levels per hectare 

Control 
50 kg N + 

25 kg P2O5 
100 kg N+ 
50 kg P2O5 

150 kg N+ 
50 kg P2O5 

200 kg N+ 
50 kg P2O5 

20 t FYM 

I st 
year 

II nd 

year 
I st 

year 
II nd 

year 
I st 

year 
II nd 
year 

I st 
year 

II nd 

year 
I st 

year 
II nd 

year 
I st 

year 
II nd 

year 
Weed control methods 

Weedy check 272 285 290 305 307 317 322 325 365 365 375 368 
Weed free 328 345 345 355 398 413 490 495 505 508 505 513 

Manual weeding 303 33 317 325 345 350 370 373 450 450 450 456 
Chemical 
weeding 

322 335 337 348 340 407 353 480 470 503 470 512 

CD at 5% 
First year: Fertilizer: 10.0; Weed control: 12.3 

Second year: Fertilizer: 12.4; Weed control:13.3 
 

Conclusion 
Poplar is intolerant to all forms of weeds and its nurseries 
need to be maintained weed free during growth phase in order 
to avoid disease and insect infestation and to produce quality 
saplings. Also the application of fertilizer in nursery found 
satisfactory by producing highest biomass production. 
Application of 200 kg N + 50 kg P2O5 /ha or 20 t/ha FYM 
could be sufficient to meet the nitrogen and phosphorous 
requirement to produce quality nursery stock of poplar. The 
study concludes that infestation of weeds limits the 
mechanical methods of weed control and hence chemical 
application of herbicides helps to limit the weed growth and 
favours to maintain cost of cultivation and hygiene conditions 
in nurseries. 
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