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EFFECT OF BORON AND ZINC ON YIELD, UPTAKE AND AVAILABILITY OF MICRONUTRIENTS ON CAULIFLOWER ANNIE VARGHESE and V.P. DURAISAMI Department of Soil Science and Agrl. Chemistry, TNAU, Coimbatore - 641 003 Abstract: A field experiment was conducted in farmer’s holding in a sandy loam soil to study the effect of B and Zn on the yield and nutrients uptake of cauliflower. The highest curd yield of 28.79 t ha-1 was realized by the application of 1.0 kg B ha -1 and 2.5 kg Zn ha -1, which was 35.5 per cent over the yield recorded in control. The combined application of these nutrients beyond these levels tended to reduce the curd yield in cauliflower. Application of 1.0 kg B ha-1 with 2.5 kg Zn ha1 was found to be better than individual application of various levels of B and Zn and any other combinations of these two elements in terms of nutrient uptake and soil fertility. Application of B increased the availability of all nutrients, while the application of Zn especially at higher level (5.0 kg Zn ha -1) decreased the availability of Cu and Fe.



INTRODUCTION In the post green revolution era, with the introduction of high yielding crop cultivars and use of high analysis chemical fertilizers, soils are showing a rapid decline in their ability to supply the essential micronutrients in required quantities. Accelerated depletion of these trace elements from the finite soil reserves have restrained and constrained sustainable growth in productivity of several crops including vegetables. As a result, recent years have witnessed an ever-sharpening research focus on micronutrients. However, several aspects like micronutrient fertilization of vegetables, especially cole crops have not received due attention. Califlower is the most popular temperate vegetable grown in India and in Tamil Nadu, an extensive area is under the cultivation of this crop. Being a crucifer, it has a higher requirement for trace elements like B, the deficiency of which may induce crippling reductions in terms of yield and quality. Zinc deficiencies occur in varied category of soils to the extent of 55 to 60 per cent in the State. A vast stretch of land where vegetables are grown in the state is found to be deficient in these micronutrients. Hence a field experiment was conducted to study the effect of B and Zn on the yield and nutrient uptake of cauliflower. MATERIALS AND METHODS A field experiment was conducted in a farmer’s holding at Mettupalayam during 2002-‘03 in a deep reddish brown, non calcareous soil, belonging to



Irugur series to study the effect of B and Zn fertilization on the yield of cauliflower, micronutrient uptake and soil fertility. The soil was neutral in reaction (pH: 7.40), free from salinity (0.20 dSm”1), deficient in HWS -B (0.34 mg kg-1) and DTPA Zn (0.93 mg kg-1) while sufficient in DTPA Fe (3.89 mg kg-1) and Cu (3.15 mg kg-1), low in available N (198 kg ha-1), high in P (27.6 kg ha-1) and medium in K (240 kg ha-1). The main objective of the experiment was to ascertain the individual and combined effect of various levels of B (0.5, 1.0 and 2.0 kg B ha-1 as borax) and Zn (2.5 and 5.0 kg ha-1 as ZnSO4) on yield and nutrition of cauliflower. Two levels of foliar spray with boric acid (0.1 and 0.2 %) and ZnSO4 (0.25 and 0.50 %) were included to make a comparison between soil application and foliar feeding. A total of 14 treatments (Table 1) were replicated thrice in a randomized block design. The effect of treatments on dry matter production and curd yield was recorded. Nutrient uptake by cauliflower was calculated using yield and nutrient contents assessed by following standard procedures. Micronutrient availability in soil after harvest was also assessed using routine methods. RESULTS AND DISCUSSION Curd yield : Various treatments exerted positive and significant influence on the curd yield of cauliflower. Application of different levels of B enhanced the yield of curd ranging from 24.15 to 26.341 ha-1 and the increase was 13.7 to 24.0 per cent over control. The two Zn levels did not vary
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much among themselves in influencing the yield (24.74 and 24.82 t ha-1 ). Among the two nutrients, response to B was more phenomenal than Zn. Combined application of B and Zn further augment the curd yield over individual application and the highest curd yield of 28.79 t ha-1 was registered by the application of 1.0 kg B with 2.5 kg Zn ha-1 (T9) with a yield increase of 35.5 per cent and comparable with T10 (27.85 t ha-1) followed by T12 (26.411 ha-1). The increase in curd yield as a result of B application in the present study was in support with the earlier findings of Batal et al. (1997) and Singh et al. (2002). However, application of both B and Zn at higher levels (T 12) caused reduction in the yield when compared to lower levels (T 9) which was earlier reported by Savithri et al. (2001), and lend support to the present results. The increased yield in the combined treatment might be due to the synergistic effect of B and Zn on most of the yield attributing characters. The two foliar treatments (T13 and T 14) also were able to contribute towards yield increase to an extent of 17.32 to 18.0 per cent and significantly superior over control but inferior to soil application. The soil being deficient in both B and Zn, which are critical for the growth of crop, the supply through foliar means is insufficient to fulfill the crop requirements and inturn reflected on lesser increase in curd yield as compared to soil application. Similar trend of ineffectiveness due to foliar feeding as compared to soil application was reported by Savithri et ai (2001). Dry matter production : The dry matter accumulation of cauliflower at all the growth stages was significantly altered by various treatments. In the vegetative stage, the highest dry matter accumulation was recorded in T9 (298.4 kg ha-1), followed by T10 (295.9 kg ha-1) and these treatments were in rum on par with T13 (279.3 kg ha-1). Individual application of both the nutrients at all levels and combinations significantly increased the dry matter accumulation. The foliar treatments (T13 and T14) recorded comparable dry matter yields of 190.0 and 191.9 kg ha-1 with control (174.1 kg ha-1). However, in the curd initiation and harvest stages, the highest dry matter accumulation was recorded in T10 (1270 and 1443 kg ha-1), which was comparable to T9 (l187 and 1443 kg ha-1) and these two were significantly superior over other treatments. The lowest dry
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matter being recorded in control (1073 kg ha-1). With regard to curd, the dry matter production was the highest in T9 (2508 kg ha-1) followed by T10 (2370 kg ha -1). A spectacular increase in total dry matter production was observed for combined application of B and Zn. However, the effect was more pronounced for B than Zn application. The highest total dry matter accumulation of 3856 kg ha4 was recorded by T9 which was comparable with Tio (3813 kg ha-1) and T4 (3538 kg ha-1). The increased dry matter yield is probably the result of these nutrients favouring carbohydrate metabolism (Pilbeam and Kirkby, 1985) and hormone activity especially IAA (Zaidi Pervaz., et al, 1997). At all the three stages, the foliar treatments exhibited comparable dry matter production with control which recorded the lowest dry matter. There was a multifold increase in dry matter accumulation with the age of crop and the effect was more pronounced from curd initiation to harvest stage. MICRONUTRIENTS UPTAKE Boron : The different treatments exercised marked influence on B uptake by the crop. The highest B uptake was recorded by the treatment Tio at vegetative and curd initiation stages with values of 7.0, and 63.7 g ha-1 respectively. While at harvest, the combination treatment T9 registered the highest B uptake of 147.4 g ha -1 which was comparable with the treatments T 10 to T 12 The combination treatments surpassed over individual nutrients of either B or Zn. Several authors have reported increased B uptake due to B application (Singh et al., 1994 ; Singh and Dixit,1994). The foliar applications did not bring about any significant increase in B uptake and were comparable with control which recorded the least uptake in all the three stages. There was a steady increase in B uptake with the stage of the crop and the highest uptake was recorded at harvest stage. The highest B uptake was registered in curd than in plant and the difference was more prominent in the case of treatments involving B application. Zinc : There was an obvious increase in Zn uptake by the crop as a result of various treatments. Application of 1.0 kg B along with 5.0 kg Zn ha-1 (T10) recorded the highest Zn uptake (12.4 g ha-1) which was closely followed by T9 (12.2 g ha-1). However, in the curd initiation stage, application of



620 higher level of Zn (T6) registered higher uptake (71.8 g ha -1 ) and very closely followed by T 10 (71.7 g ha -1) and T9 (65.0 g ha -1). At harvest stage, the highest Zn uptake was found to be associated with T10 (63.0 g ha-1) in case of plant while in curd the highest uptake was with T9 (13 5.2 g ha-1). Increased Zn uptake through B fertilization in maize, pulses and oil seeds was earlier reported in several studies (Anon, 2002). With regard to total Zn uptake, the highest of 189.6 g ha-1 was recorded in T9 which was comparable with T 10 (185.8 g ha -1 ). Foliar application of B and Zn at two levels registered higher uptake in curd comparable to that of soil application. In respect of total Zn uptake also, foliar application was equally effective to soil application. At all the stages, the lowest uptake of Zn was noticed in control. An increase in Zn uptake existed with advancement of crop growth. This increase was more evident in the treatments with Zn at various levels and their combinations with B. At harvest stage, the uptake by curds outweighed the uptake by plants. Copper : The different treatments significantly influenced Cu uptake by the crop at all the three crop growth stages. In the vegetative stage, all the treatments except the foliar treatments enhanced the Cu uptake. The highest Cu uptake was accounted by T 9 (5.1 g ha -1) followed by Tio (4.9 g ha -1 ) and were on par with each other and significantly superior over individual application of B and Zn and control. Among the two nutrients, B levels found to increase the Cu uptake while higher level of Zn (5.0 kg ha-1) reduced the uptake in plant at all the three stages studied as well as in curd. The antagonistic interaction between Cu and Zn was due to competitive inhibition of uptake of one element by the other (Pendias and Pendias,1984). At curd initiation stage, combination treatments viz., Tio and T9 and individual application of B @ 2.0 kg ha-1 ( T4) showed their superiority over other treatments. However at harvest, the combined application of 1.0 kg B with 5.0 kg Zn ha-1 (Tio) registered its superiority in respect of Cu uptake in plant. In curd, the treatment T9 and T4 registered on par values and were superior to other combination treatments and individual application of either B or Zn. In total Cu uptake
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also, T9 continued to register its superiority over other treatments with higher uptake of 42.6 g ha-1 but was comparable with T10 (40.5 g ha-1). Foliar feeding also showed its effect at harvest stage with higher uptake values in plant as well as curd. Iron : Boron and Zn positively influenced the Fe uptake by the crop. At vegetative stage, the highest Fe uptake was recorded in T9 (207.1 g ha-1) which was significantly superior over other treatments. At the curd initiation stage, the highest uptake was recorded by Tio (918.2 g ha-1) and was comparable with T9 (908.1 g ha -1). The three levels of B caused substantial increase in the Fe uptake and the differences were significant at each level of B over the other. The Zn application registered on par comparable Fe uptake values with that of foliar treatments and control. At the harvest stage, the highest Fe uptake by the plant was registered in T10 (653.7 g ha -1), while T9 recorded the highest Fe uptake by curd (709.8 g ha-1). On comparing the total Fe uptake by the crop at harvest stage, T 9 (1343.3 g ha-1) and T10 (1319.6 g ha-1) registered higher uptake values. The foliar treatments registered uptake values, which were comparable with control (71.2 g ha-1). Micronutrient availability HWS - boron : The treatments significantly improved the available B status of soil at all the three stages of plant growth. At the vegetative stage, the HWS-B was ranged from 0.34 mg kg-1 in the control ( T1) to 0.64 mg kg -1 in T 12 and T 4 treatments. The highest B status was observed in T12 (0.64 mg kg -1), which was comparable to that in treatments T11, T10 and T9. A significant increase in the available B was observed with different levels of B at vegetative stage and the respective values were 0.48, 0.58 and 0.64 mg kg-1 for 0.5, 1.0 and 2.0 kg B ha-1. Increase in B availability as a result of B application has been earlier reported by Renukadevi (2000), Janaki (2001) and Sakal et al, (2002). Among the levels of Zn, 5.0 kg ha-1 registered higher B status (0.46 mg kg-1) but was on par with 2.5 kg level (0.42 mg kg-1). In the combination treatments of B and Zn, the various levels of B showed significant differences at each level of Zn with values ranging from 0.51 (T7) to 0.64 mg kg-1 (T12). The two Zn levels were comparable to’each other
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at each level of B. The foliar treatments, T13 and T14 were on par and registered similar values as that of control (0.34 mg kg-1). At curd initiation stage also, a significant increase in HWS-B with the application of various levels of B. The highest value of 0.62 mg kg-1 was recorded at 2.0 kg B ha-1 (T4) which was comparable with other combinations (T10 and T12), except for the lower level of both B and Zn (T7). The various levels of B had registered marked increases in the available B while increasing the level of Zn from 2.5 to 5.0 kg ha -1 did not produce any significant increase. The foliar treatments, T13 and T14 have caused a significant increase in the B over control however, inferior to all other fertilizer treatments. At harvest stage, the available B was ranged from 0.31 mg kg-1 in control to 0.55 mg kg-1 in T12. Combined application of 2 kg B ha-1 and 5.0 kg Zn ha -1 (T12) registered higher value of 0.55 mg kg -1 which was on par with other combinations (T9 to T11) and also with higher level of B alone (T4). Between the two foliar treatments, there was no significant difference in the HWS-B but were superior when compared to control Among the three stages, a decline in HWS-B from the vegetative to harvest stage was observed. However, in the foliar treatments, higher values were registered at curd initiation stage followed by harvest and at vegetative stages. DTPA zinc : The availability of Zn in soil showed a marked improvement due to various treatments. At vegetative stage, the highest Zn status was recorded in T12 (3.52 mg kg-1 ), which was comparable with other combination treatments with 5.0 kg Zn ha -1. The B levels also caused a significant increase in Zn status ranging from 1.12 to 1.21 mg kg-1 over control (0.91mg kg -1) and the three levels tried were at par with each other. The foliar treatments (T13 and T14) had little effect in improving the Zn status of soil and were on par with control. At the curd initiation stage, different treatments exhibited significant improvement in DTPA-Zn status compared to control. The DTPAZn ranged from 0.88 to 3.23 mg kg-1 and the highest value was in In while lowest in control. The various levels of B (T2 to T4) were comparable with each
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other but were significantly superior over control. Among the combinations, higher doses of B and Zn exhibited higher available Zn, irrespective of levels of other nutrients but were comparable to each other. The foliar application of B and Zn (T13 and T 14 ) was found to be on par with control registering comparable values. At harvest stage, the highest Zn availability was recorded in T 12 (3.01 mg kg -1 ), and was comparable to all other treatments with 5.0 kg Zn ha-1 (T11 and T10). Among the B treatments, except the higher level (T4) other doses (T2 and T3) did not bring any significant influence on Zn availability and were similar to control. There was a marked reduction in Zn status from vegetative to harvest stage irrespective of soil application treatments and control. However, a marginal buildup could be observed in T13 and T14 at the harvest over the other two stages. DTPA copper : There was a significant increase in Cu status as a result of higher levels of B (1.0 and 2.0 kg ha-1) application with 3.29 and 3.26 mg kg-1 of DTPA Cu and were on par, however superior over lower level of B and control at vegetative stage. The two levels of applied Zn decreased Cu content in soil and higher level of Zn (T6) exhibited lower availability of Cu (3.12 kg ha -1 ) as compared to lower level. Decrease in availability of Cu at different levels of Zn might be due to the mutual antagonism exhibited by Zn and Cu, when they are present in higher amounts (Malewar, 2003). But this effect was not so pronounced in combined treatments, which might be due to synergistic influence of B on Cu and is evident from significant positive correlations between available B and Cu at the three stages of plant growth (0.677**, 0.722** and 0.635** respectively). In the combined treatments, the values varied between 3.21 to 3.26 mg kg-1 and a reduction could be observed at 5.0 kg Zn ha-1 over 2.5 kg level at each level of B application. At curd initiation stage, no significant differences could be observed among various treatments tried. The DTPA Cu ranged between 2.94 (T6) and 3.14 mg kg-1 (T11). However, the addition of Zn tends to decrease the Cu availability when applied individually or in combination with B.
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622 At harvest stage also, the treatments did not produce any significant impact on DTPA Cu status. The values ranged from 2.92 to 3.01 mg kg-1 among different treatments. As in the case of previous two stages, the DTPA Cu got reduced due to Zn application either individually as well as in combination. The availability tended to decrease with progression of crop growth from vegetative to harvest stage. DTPA iron : The treatments of either soil application or foliar spray did not produce any appreciable variations in DTPA Fe status of soil in any of the three stages studied. The availability ranged from 3.71 to 4.11, 3.29 to 3.45 and 3.20 to 3.31 mg kg -1 at vegetative, curd initiation and harvest stages, respectively. Application of B exhibited a marginal increase in DTPA Fe over control though not significant at all the three stages. However, Zn application resulted in slight decrease in DTPA Fe and the decrease was comparatively more pronounced at higher level of Zn (5.0 kg ha -1) than at lower level (3.80, 3.29 and 3.20 mg kg-1 at vegetative, curd initiation and harvest stages, respectively). In combined treatments also, Zn exhibited an antagonistic effect on Fe availability irrespective of B levels. Dangarwala et al. (1983) and Duraisamy and Mani (2001) also observed similar reduction of Fe due to Zn application, which lend support to the results obtained in the present study. The foliar treatments did not show any influence on the availability of DTPA Fe at all the stages of plant growth. As in case of other micronutrients, DTPA Fe was found to decline with crop growth and higher values were observed at vegetative stage followed by curd initiation and the least at harvest stage irrespective of treatments. Hence it is concluded that application of B and Zn favorably influenced the yield in cauliflower and the highest yield of 28.79 t ha-1 was realized by the application of 1.0 kg B and 2.5 kg Zn ha-1. The combined application of these nutrients beyond these levels tended to reduce the curd yield in cauliflower. Application of B increased the availability of all nutrients while the application of Zn especially at higher level (5.0 kg Zn ha -1 ) decreased the availability of Cu and Fe.
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Table 1.



Effect of B and Zn on drymatter production (kg ha1) at different stages and curd yield of cauliflower Harvest



Curd Yield (t ha-1)



% increase over control



1333



1627



2960



21.24



--



1177



1338



1978



3316



24.15



13.7



251.1



1179



1340



2179



3519



25.48



20.0



T4 - 2.0 kg B ha-1 as Borax



267.8



1193



1356



2242



3598



26.34



24.0



T5-2.5kgZnha-1asZnSO4



220.4



1098



1248



2009



3257



24.74



16.5



T6-5.0kgZnha’1asZnSO4



221.9



1159



1317



2055



3372



24.82



16.9



T7- 0.5 kg B ha-1 + 2.5 kg Zn ha-1



240.0



1195



1358



2040



3398



24.85



17.0



T8 - 0.5 kg B ha-1 + 5.0 kg Zn ha-1



258.5



1125



1279



2175



3454



26.21



23.4



T9 -1.0 kg B ha-1 + 2.5 kg Zn ha-1



298.4



1187



1348



2508



3856



28.79



35.5



T10 -1.0 kg B ha-1 + 5.0 kg Zn ha-1



295.9



1270



1443



2370



3813



27.85



31.1



T11 - 2.0 kg B ha-1 + 2.5 kg Zn ha-1



279.3



1143



1299



2225



3524



26.21



23.4



T12 - 2.0 kg B ha-1 + 5.0 kg Zn ha-1



269.6



1109



1261



2226



3487



26.41



24.3



Tn - 0.1%H3BO3 + 0.25% ZnSO4 (FS)



190.0



1106



1256



2126



3382



24.92



17.3



T14 - 0.2 %H3BO3 + 0.50% ZnSO4 (FS)



191.9



1088



1236



2179



3415



25.07



18.0



C D (P= 0.05)



21.9



110.6



125.7



195.2



320.4



2.35



-



Vegetative



Curd initiation



Plant



174.1 1



1073



98.1



T3 -1.0 kg B ha’ as Borax



Ti-NPK Control 1



T2 - 0.5 kg B ha’ as Borax 1
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Curd



Total DMP



Treatments



Effect of treatments on B and Zn uptake (g ha ‘) of cauliflower at different stages



T.No



B



Zn



Vege tative



Curd initiation



Plant



Harvest Curd



Total



Vege tative



Curd initiation



Plant



Harvest Curd



Total



Ti



1.9



21.8



19.0



23.2



42.3



4.9



35.2



36,1



56.4



92.5



T2



3.8



50.8



43.4



64.1



107.5



7.1



49.6



42.9



76.5



119.4



T3



5.5



58.1



50.0



81.3



131.3



9.3



51.6



44.1



94.0



138.0



T4



6.4



61.6



51.5



85.2



136.7



9.6



53.1



45.3



96.8



142.1



T5



2.7



24.5



19.8



31.8



51.6



9.0



57.1



47,9



98.2



146.2



T6



2.8



26.9



24.1



37.7



61.8



12.0



71.8



56,3



108.5



164.8



T7



4.6



51.6



44.0



66.0



109.9



9.1



52.8



50,5



102.2



152.7



Ts



5.1



49.4



42.7



72.0



115.4



10.1



53.6



49,5



115.4



164.8



T9



6.6



59.4



51.6



95.9



147.4



12.2



65.0



54.3



135.2



189.6



T,o



7.0



63.7



55.5



91.1



146.5



12.4



71.7



63,0



122.8



185.8



Tn



6.7



59.6



53.6



91.9



145.5



10.3



60.6



55,2



115.9



171.1



T12



6.3



58.0



52.3



92.4



144.8



10.2



62.9



60,9



116.4



177.4



Tl3



2.2



45.6



40.0



67.7



107.7



5.7



52.1



55,3



119.3



174.5



T14



2.2



50.5



40.6



71.5



112.1



5.8



52.0



54,4



122.2



176.6



4.69



4.05



6.56



10.61



0.81



5.00



4.45



9.07



13.51



CD 0.43 (P= 0.05)
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Table 2.
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Table 3.



Effect of treatments on Cu and Fe uptake (g ha *) of cauliflower at different stages Cu



T.No



Fe



Curd initiation



Plant



Harvest Curd



Total



Vege tative



Curd initiation



Plant



Harvest Curd



Total



T,



2.7



10.0



10.5



11.2



21.8



71



559



545



358



903



T2



3.2



12.7



11.0



19.4



30.4



93



643



557



477



1033



T3



4.2



14.6



12.6



22.2



34.8



134



740



567



554



1120



T4



4.5



16.6



13.0



24.9



37.9



156



822



576



574



1150



T5



3.4



10.0



9.7



12.9



22.6



101



558



502



482



984



T6



3.1



8.8



9.7



12.5



22.3



100



575



516



427



944



T7



3.9



15.1



15.2



19.6



34.8



138



816



623



555



1178



T8



4.0



13.7



13.2



18.7



31.9



133



681



570



566



1136



T9



5.1



16.6



18.1



24.6



42.6



207



908



634



710



1343



Tw



4.9



17.5



18.5



22.0



40.5



195



918



654



666



1320



Tn



4.7



16.2



17.8



21.4



39.2



163



742



618



583



1201



Tl2



4.5



15.3



14.1



21.4



35.5



157



713



584



570 “



1154



Tl3



2.9



10.3



9.3



15*3



24.6



76



585



530



515



1045



Tw



2.9



10.2



9.6



16.3



26.0



78



583



527



540



1067



1.28



1.24



1.81



3.04



12



67



54



50



104



CD 0.36 (P= 0.05)
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Vege tative



Effect of B and Zn on HWS - B and DTPA Zn status (mg kg 4) of soil at different stages DTPA Zn



HWS-B Treatments



Vegetative



Curd initiation



Harvest



Vegetative



Curd initiation



Harvest



Ti-NPK Control



0.34



0.32



0.31



0.91



0.88



0.87



T2 - 0.5 kg B ha-1 as Borax



0.48



0.46



0.41



1.12



1.09



0.99



T3 -1.0 kg B ha-1 as Borax



0.58



0.51



0.46



1.15



1.13



1.10



T4 - 2.0 kg B ha-1 as Borax



0.64



0.62



0.51



1.21



1.17



1.03



T5-2.5kgZnha-1asZnSO4



0.42



0.39



0.34



2.83



2.42



2.22



T6-5.0kgZnha-1asZnSO4



0.46



0.41



0.37



3.46



3.18



2.99



T7 0.5 kg B ha’ +2.5 kg Zn ha-1



0.51



0.48



0.45



2.58



2.12



2.01



T8 -0.5 kg B ha-1 +5.0 kg Zn ha-1



0.56



0.53



0.49



3.31



3.08



2.89



T9-1 0 kg B ha-1 +2.5 kg Zn ha-1



0.59



0.56



0.52



2.63



2.19



2.03



T10-1.0 kg B ha-1 +5.0 kg Zn ha-1



0.61



0.58



0.54



3.42



3.14



2.93



T11- 2.0 kg B ha-1 +2.5 kg Zn ha-1



0.62



0.56



0.52



2.64



2.21



1.96



T12- 2.0 kg B ha-1 +5.0 kg Zn ha-1



0.64



0.59



0.



3.52



3.23



3.01



T13-0.1%H3BO3 + 0.25% ZnSO4(FS)



0.34



0.39



0.37



0.92



0.91



0.96



T14-0.2 %H3BO3 +_0.50%ZnSO4(FS)



0.34



0.41



0.38



0.92



0.92



0.96



C D (P= 0.05)



0.05



0.04



0.04



0.18



0.17



0.16



1
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Table 5. Effect of B and Zn on DTPA Cu and Fe status (mg kg1) of soil at different stages DTPA Fn



DTPA Cu Vegetative



Curd initiation



Harvest



Vegitative



Curd initiation



Harvest



T1- NPK Control



3.18



3.01



2.93



3.89



3.37



3.26



T2-O.5 kg B ha-1 as Borax



3.22



3.04



2.94



3.90



3.37



3.27



T3 -1.0 kg B ha-1 as Borax



3.26



3.07



2.96



3.93



3.38



3.29



T4- 2.0 kg B ha-1 as Borax



3.29



3.09



2.97



3.93



3.45



3.29



T5-2.5kg Zn ha-1 asZnSO4



3.14



2.96



2.92



3.83.



3.34



3.24



T6-5.0kg Zn ha-1 asZnSO4



3.12



2.94



2.88



3.80



3.29



3.20



T7- 0.5 kg B ha-1 +2.5 kg Zn ha-1



3.22



2.99



2.94



4.02



3.38



3.27



T8-0.5 kg B ha-1 +5.0 kg Zn ha-1



3.18



2.97



2.92



3.98



3.36



3.21



T9-1.0 kg B ha -1 +2.5 kg Zn ha-1



3.26



3.08



2.96



4.11



3.42



3.29



T10-1.0 kg B ha-1 +2.5 kg Zn ha-1



3.22



3.06



2.95



4.10



3.39



3.24



T11- 2.0 kg B ha-1 +2.5 kg Zn ha -1



3.26



3.14



3.01



4.08



3.45



3.31



T12- 2.0 kg B ha-1 +2.5 kg Zn ha -1



3.21



3.08



2.97



4.03



3.41



3.28



T13-0.1%H3BO3 + 0.25% ZnSO4(FS)



3.18



2.98



2.95



3.71



3.38



3.28



T14-0.1%H3BO3 + 0.55% ZnSO4(FS)



3.18



2.98



2.93



3.71



3.38



3.28



NS



NS



NS



C D (P= 0.05)



NS
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Abstract: A field experiment was conducted in farmer's holding in a sandy loam soil to study the effect of B and Zn on the yield and nutrients uptake of cauliflower. The highest curd yield of. 28.79 t ha-1 was realized by the application of 1.0 kg B ha-1 and 2.5 kg Zn ha-1, which was 35.5 per cent over the yield recorded in ... 
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