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CHAPTER 6

SUMMARY

A study was undertaken with an objective to improve and sustain soil fertility and crop yield through lime and different fertilizer application in the Old Himalayan Piedmont Plain (AEZ # 1) and North Eastern Barind Tract (AEZ # 27) to assess the effects of lime, P and K  on crop yields as well as  soil health.

The cropping patterns under study were Wheat- mungbean -T. aman and wheat- T. aman. The field trials were made at HSTU farm and at farmer’s field at Kushdaha, Nawabgonj upazila and these locations belong to Ranisankail and Noadda soil series, respectively. The soils were characterized by light textured, acidic and low organic matter and low nutrient contents. The experiments were started in November 2012 and ended in October 2014 completing of 2-crop cycles for each pattern.

There were seven treatment combinations taking 3 levels of lime (0, 1 and 2 t dolomite ha-1) and P & K nutrients combination treatments with lime. The rate of chemical fertilizers were adjusted to soil test value doses of P & K and remaining others were followed by FRG 2012 for each crops of both locations and cycles. Lime was added to the first crop only and its residual effects was evaluated on the succeeding crops over 2-crops cycles. 

Each pattern was laid out in a randomized complete block design with four replications, the unit plot size being 5m x 4m. The varieties used were BARI Gom-26 for wheat, BU Mung-4 for mungbean and BRRI dhan57 for T. aman rice. Intercultural operations viz. weeding, irrigation and insecticides & fungicides spray were done whenever required. Evaluation was made in terms of yield, yield parameters, nutrient uptake, changes in soil properties and economic analysis. Data were statistically analyzed following F-test (MSTATC) and the mean comparisons were made by DMRT. The results of the experiments are summarized below.  
Soil sqamples were analysed completion of every cropping cycle to see the changes soil properties from the initial status. Soil pH increased by 0.43-1.46 units, the higher value being with higher rate of lime application and with wheat-mungbean-rice pattern. The P availability in soil increased and the Fe, Mn, Zn & B availability decreased as an effect of liming. The K and S availability remained almost unchanged after lime. 
6.1 Wheat-Mungbean-T. aman Cropping Pattern

There was a significant effect of lime and fertilizer treatments on the grain yield of wheat, as observed in two sites over two consecutive years. The grain yield (mean of two years) ranged from 2.10 and 1.12 t ha-1 in L0 (control) treatment and 4.40 and 4.19 t ha-1 in L1PK treatment in HSTU research farm and farmer’s field, respectively. L2 containing treatment always produced lower yield. Next to  L2PK treatment, the L1P and L2P treatments had better performances. The L1PK also demonstrated the highest straw yield (5.05 and 4.66 t ha-1, mean of 2 years) in both sites. The other plant parameters (plant height, tillers plant-1, grains spike-1 and 1000-grain weight) were also positively influenced by the lime with P & K treatments. Like crop yield, plant uptake of different nutrients (N, P, K, Ca, Mg, S, Zn and B) was markedly influenced by the different treatments. 

The second crop in the pattern i.e. mungbean was also significantly influenced by the residual lime with renewed P & K treatments. In both years and sites, the highest seed yield (1.29 t ha-1 at HSTU and those of 1.43 t ha-1 at FF) was obtained from the L1PK treatment. The lowest seed yield (0.70 t ha-1 in HSTU and 0.20 t ha-1 in FF) was due to the control treatment (L0). The treatments had similar effect on the stover yield and other plant characters (plant height, pod length, pods plant-1, seeds pod-1, pod length and 1000-seed weight). The nutrient uptake result resembled the yield trend of different treatments.
T.aman rice, the third crop in the cycle, was markedly influenced by the various lime and renewed P & K treatments. The L1PK treatment demonstrated the best grain yield (3.90 t ha-1 at HSTU and that of 3.82 t ha-1 at FF, 2 years mean) which was followed by L2PK, L1P, L2P, L1, L2, and L0 treatments. The straw yield and other plant characters viz. plant height, tillers hill-1, panicle length and grains panicle-1 was also similarly influenced by the treatments. The treatments wise nutrient uptake result showed the similar trend as like grain and straw yield. 

However, the mean yield of wheat was increased by 109.52% and 275.96% over control due to lime and soil test based fertilizer application at HSTU and FF respectively.The yield was supported by yield contributing characters, especially the number of grains spike-1. There was significant effect of different treatments on the straw yield of wheat. 

Like wheat there was significant effect due to lime with P & K and other fertilizers treatments on the yields of mungbean and T.aman rice where the highest yields were always recorded from L1PK and lowest from the control treatments. The mean grain yield increse of mungbean and T.aman due to different fertilizer treatments were 46.22-84.52% and 20.54-65.23% at HSTU and 314.91-599.02% and 51.78-109.56% at FF over control treatment (Appendix: 9.7). 

The nutrient uptake by crops was significantly influenced by different treatments. The uptake of all nutrients (N, P, K,Ca, Mg, S, Zn and B) was the highest due to lower dose lime with soil test based P & K containing treatment L1PK followed by L2PK both at HSTU and FF. Most of the results of HSTU were higher than that of FF in both the years. All crops of this pattern showed similar trend of treatment wise yield (Appendix: 9.20 and 9.21).  
In Wheat-Mungbean-T.aman the highest gross margin Tk. 1,40,866 ha-1yr-1 at HSTU and Tk. 1,44,826 ha-1 yr-1 at FF were recorded from the treatment L1PK at both the locations. The lowest gross margin was showed in control treatments. Economic analysis indicates that the L1PK treatment showed the highest BCR (2.32 at HSTU and 2.40 at FF) and the L2PK treatment showed the next highest BCR (2.08 at HSTU and 2.21 at FF). The L0 (control) treatment gave the lowest BCR (1.44 at HSTU and 0.77 at Farmer’s field). 

6.2 Wheat-fallow-T.aman Cropping Pattern:

There was a significant effect of lime and fertilizer treatments on the grain yield of wheat, as observed in two sites over two consecutive years. The grain yield (mean of two years) ranged from 2.34 and 0.34 t ha-1 in L0 (control) treatment and 4.18 and 4.72 t ha-1 in L1PK treatment in HSTU research farm and farmer’s field, respectively. Next to L1PK treatment, the L2PK, L1P and L2P treatments showed better performances. The L1PK also demonstrated the highest straw yield (4.63 and 5.18 t ha-1, mean of 2 years) in both sites. The other plant parameters (plant height, tillers plant-1, grains spike-1 and 1000-grain weight) were also positively influenced by the treatments under the study. Like crop yield, plant uptake of nutrients (N, P, K, Ca, Mg, S, Zn and B) was markedly influenced by different treatments. 

T. aman, second crop in the cycle, was markedly influenced by the various lime P and K containing treatments that were imposed to the first crop (wheat). The L1PK treatment demonstrated the best grain yield (3.87 t ha-1 at HSTU and 3.86 t ha-1 at FF, mean of 2 years) which was followed by L2PK and then L1P, L2P and L1. The residual effect of L1 and L2 treatments were better than control but lower than other treatments. The straw yield and other plant characters viz. plant height, tillers hill-1, panicle length and grains panicle-1 was positively influenced by the different treatments following the trend of grain yield. The nutrient uptake result showed the similar trend of yield obtained due to lime, P and K containing treatments. However, the mean yield 78.78% and 1282.99% of wheat were increased of over control due to lime alone treatments at HSTU and FF respectively (appendix: 27). The yield was supported by yield contributing characters, especially the number of grains spike-1. There was significant effect of different treatments on the straw yield of wheat. 

Like wheat there was significant effect due to residual lime with P and K and other fertilizers treatments on the yields of T.aman where the highest yields were always recorded from L1PK and lowest from the control treatments. The percent of mean grain yield increase of T.aman due to different fertilizer treatments were 17.62-59.62% at HSTU and 36.82-91.35% at FF over control treatment (appendix: 9.27). 

The nutrient uptake by crops was significantly influenced by different treatments. The uptake of all nutrients (N, P, K,Ca, Mg, S, Zn and B) was the highest due to lower dose of lime with soil test based P & K and remaining are FRG 2012 based fertilizer treatmente. The L1PK followed by L2PK both at HSTU and FF. Most of the results of HSTU were higher than that of FF in both the years. All crops of this pattern showed similar trend.  Although the uptake slightly varied between the crops (Appendix: 9.37 and 9.38). 

The highest gross margin Tk. 84,257.00 ha-1yr-1 at HSTU and Tk. 99,613.00          ha-1yr-1at FF were recorded from the treatment L1PK. Economic analysis indicated that the L1PK treatment showed the highest BCR (2.16 at HSTU and 2.40 at FF) and the L2PK treatment showed the next highest BCR (1.96 at HSTU and 2.19 at FF). The (control) treatment gave the lowest BCR (1.49 at HSTU and 0.66 at FF). [image: image1.png]
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