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ABSTRACf 

Variation in nitrogen harvest Index and some other· physiological traits was estimated in eight 
Bnuska napus genotype.. ConSIderable variation was observed for niIrogeo harvest index, 
seed protein and harvest index, Relatively small variation "'as observed for· seed protein yield 
capacity. 
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Nitrogen- is essential for plant growth and production of all plant proteins. It 
appears that a number of physiological and biochemical prOcesses of nitrogen 
metabolism which precede plant maturity can Qe. used as selection criteria for 
enhanced N-ruetabolism [1]. In the present studY\ variation in nitrogen harvest index 
and other physiological components has been examined in rapeseed. 

MATERIALS AND METHODS 

Eight Bra.~sica llapWi cultivars from diffcrent agroclimatic conditions were used 
All the selectcd cultivars had normal fertility. 'rbese were grown in 3 m rows, 45 
em apart, in randomized block design with three replications, At. harvest, the plants 
were cut at ground level and weighed to obtain biological yield (BY). The seed 
yield (SY) was obtained after threshing. Nitrogen in the seed, straw (including chaff) 
and chaff samples was estimated by Kjeldhal method. Percentage of seed nitrogen 
was multiplied by 5.7 to obtain seed protein content. Nitrogen harvest index (NHI) 
was calculated according to Austin and Jones [2}. 

Seed yield x Seed N%
NHI = 

Straw yield x Straw N% + Seed yield x Seed N% 

and seed protein yield was calculated by the following formula: 

. . Id Seed yield x Seed protein 
ProtemYle = 

100 

The data obtained on the various traits were also used' for statistical analysis. 

'Present Address: Department or Plant Breeding. H. P. Krishi VishvavidyaJaya, PalamPur 176062. 
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RESULTS AND DISCUSSION 

Analysis of variance for different characters is presented in Table l. In general. 
the genotypes differed significantly· with respect to all the characters, except seed 
nitrogen and straw nitrogen content. 

Table I •.AMIysis '" vm.ace 

SOurce of d.f Mean squares 
varfation tc;>tal seed IiiliVeSt ' seed straw ChiD seed nttrogen iii'Oteln 

yield yield index nitrogen nitrogen nitrogen protein harvest yield 
index 

Genotypes 7 651.1" 28.8" 7.16" 4.49 0.22 0.68* 19.1* 52.7** 1.35* 


Error 14 161.2 6.1 1.22 2.60 0.12 0.21 5.6. 10.4 . 0.81 


*, ·*Sipificant at 5 and 1% levels, respectively. ."'" 
NITROGEN HARVEST INDEX (NHI) 

The NHI is the proportion of total seed nitrogen in retation to total plant 
nitrogen at maturity [3, 4], and represents the capacity ota genotYPe to translocate 
nitrogen from vegetative organs to seed. The NHI varies from 27 tg 41 % in rapeseed. 
whereas in bread wheat it varies from 57 to 86% [3, 4]. Variety, Christa of rapeseed 
mustard had higher NHI (41.4%) than the other genotypes in the present study 
(Table 2). 

Table 2. a.nc.edllks "' ............. CIIbiY8n 


Variety Biola- Seed Harvest ·Nitrogeu Seed Straw Cbaff Protein Seed 
gicaI yield per index harvest nitrogen nitrogen mtrogen content protein 

yietd(g) pIaDt(g) (%) index (%) (%) (%) (%) yield 
(%) (JIplant) 

Ashai 104.8 20.9 19.5 32.4 4.20 2.19 0.70 22.9 4.78 

Christa 83.0 16.6 20.0 41.4 4.95 1.87 1.05 27.0 4.82 

GSL-l 106.7 12.5 18.1 27.2 4.15 2.15 0.84 21.7 4.44 

Bronowski 76.8 19.4 16.2 34.3 4.20 1.73 1.00 . 22.9 2.89 

Lores '71.6 .7.t • 19.2 30.9 4.81 ·2.47 0.79 26.2 4.30 

ISN·I29 103.6 13.7 19.8 35.1 4.45 1.77 0.70 20.6 4.23 

Topa 103.5 17.4 16.8 36.6 5.04 Ln 0.89 27.5 4.78 

Pol-6 94.4 20.5 17.6 35.9 4.81 l.1I2 1.21 26.2 4.49 

LSD 22.2 3.5 1.7 5.7 0.56 0.39 0.21 4.0 l.57 

HARVEST ,NDEX (HI) 

The cultivar Christa had the highest harvest .index (20..0%). Thus. this 
variety has greater capacity to translocate photosynthates, followed by Ashai: ISN·129 
and Lores, As mentioned above, this genotype also has the highest NHI, as well 
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as seed yield and seed protein yield. The variation ranged from 16.2 to 20,0% for 
harvest index. 

SEED YIELD 

High seed yield is the most important obje(..'tivc in rapeseed breeding programme, 
Although the seed yield of Indian varieties has alreadyincteased to 26 qlha, it is still 
low in comparison with other seed crops. In order to achieve a significant jump in 
yield, a breeder has to use the biochemical and physiological mechanisms to enhance 
the yield level along with higher protein concentration. The seed yield represents 
the end results of C and N metabolism, sink size and ability to translocate assimilates 
froln source to sink under specific environment (6). The seed yield was found to 
be directly related to harvest index (Table 1). 

SEED PROTEIN YIELD 

This is the product of seed yield and protein content, therefore. seed protein 
yield can be enhanced by improving either of the two components. Here, the main 
objective is· to increase· grain protein yield without additional fertilizer application. 
which is possible by improving the nitrogen partitioning $fficiency. The variation in 
seed yield ranged from 4:23 to 4.89 glplant. 

SEED PROTEIN 

In rapeseed, increasing the protein content is one of the major o~jecti~es. As 
expected, seed protein c~ntent has a direct relationship with NHI. This means that 
with increase of NHI. the seed protein can also be improved. The variation ofNHI 
.n the material studied was in the range of 20.64-27.52%. 

The study has led to the identification of certain lines, viz., Christa; Topa and 
Pol-6. of rapeseed that have relatively efficient N-metaboJism. A plant breeding 
programme of this nature would result in genetically enhanced plant productivity 
together with an understanding of the physiological events leading to the improvement. 
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