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EFFECTS OF INCREASING N-DOSES ON SUNFLOWER IN TWO-YEAR ROTATION WITH DURUM WHEAT

"D. Perri, D. De Glorglo, G. Lopez .
Istituto Sperlmentale Agronom1co, M1n1stero Agrlcoltura e Foreste, Via C. Ulplanz,
5 - 70125 Bari, Italy. ‘

To'help to understanding, of factors limiting pitrogen utilization efficiency of
several crops in Southern Italy (Tavoliere Pugliese), yield and quality responses
of sunflower (Helianthus anmnuus l. cv Fiorom 305) at four nitrogen doses (0, 60,
120, 180 kg N ha~!) were compared by control of d.m. and N content distributions
among 1eaves, stems, heads and achenes during the crop cycle. Soil N mineral (N-NOJ
N-NH4) variations as affected by treatments were also examined.-
Exper1menta1 N doses were split into three equal appllcatlons (sowing, 4th and 15th
leaf true). Plant density at sowing was 5 plants/m? and at harvest 3.9 plants/m?>. '
The achenes yield obtained with 60 kg N ha~! (49.74 q ha~l) were 51gn1f1cantly dif-
ferent from those with N, Njggiand Nygg ( 40.3 and 46 q ha™!). The same behaviour
was observed for weight and the diameter of heads.
Other morfological characteristics ( weight 1000 achenes, test weight, diameter of
heads, plant heights) were ungffected by nitrogen fertilizer. 0il and protein con-
tents tend respectively to decrease and increase with N supply. 0il yield was hi-
gher (P= 0.05) with Ngo (19.46 q ha=!) compared to Ny (15.67 q ha™1), but Njp0 and
Nigo did not improve oil yield. Protein yield and harvest index were higher in Ngg
"(respectively 8.91 q ha~! and 0.487), but the differences were not significant.
From experimental data several parameters were determined which allow the evalua-
tion of N uptake efficiency and N utilization efficiency. N uptake efficiency is
ANy /Ng in which AN, is the difference between N removed by the crop in fertilized
and unfertilized plots and Ng is N supply in the same units; N utilization effi- .
ciency 1sz§Ra/Nt(orZ§R /Ng), in which AR, is yield increase per unit of N (Giar-
dini, 1987). Moreover the follow1ng parameters were evaluated: achenes N/total °
plant N (N;/N;); N uptake after anthesis/total plant N (N,,./N;); achenes yield/
achenes N (R,/N,); achepes N/N uptake after anthesis (Na/Nant)' usxng on sunflower
method of Moll et al. (1982).
In table I it can be observed that the mean value of N uptake eff1c1ency is 31%,
AR, /Ne= 0.29 and AR,/Ng= 0.07 q kg~! N (N utilization efficiencies). For these pa-
rameters, the highest values were obtained supplying 60 kg N ha™ I, a/N, remain
constant in the four treatments, but Ny/N. is greatly influenced by N doses (ma-
ximum value with N6O) Increasing the rates of N significantly increased Nypn./Ng

and decreased Na/Nant'

" During the crop-cycle the plants were sampled at the follow1ng stages: 15th leaf
stage, beginning of flowering, milk stage, dough stage, physiological maturity,
harvest.During the milk stage and the end of the dough stage highest daily dry
matter accumulation was recorded, with the following increases produced by N do-

~ses: No= + 49%; Ngo= + 53%; Njgg= + 66%; Njgo= + 136%; d.m. of leaves presents a
slight mean increase both in fertilized and unfertilized plots.

High dry matter accumulation in the top of the plants produces a marked d.m. de-
crease in the stems, mainly with Ngo ¢ = 33%Z). In the next period the clear decrea-
se of d.m. of leaves with Ny ( - 63%), d.m. of stems increase in fertilized plots

¢+ lSZ), and a positive trend in the heads with Ngg ( + 46%), but not with NIZO
were recorded. .

. . !
N content of leaves showed a continuous decrease during the cycle and a signifi-~




_cant. dlffetence between No and .three N appllcatlons (2 45 vs, 2. 79 g/100 g d: m.).
For the heads a first stage (beginning of flowerlng - milk stage) was observed in
which N content decreases and was unaffected by N fertilizer; 1n the next stage N
increase was very marked (dependlng on achenes Eormatxon) and a sllght effect of N
V doses was. observed. S

N content of stems decreases very quickly ( - 75%) unt11 the m11k stage, ‘but succes-
- sively was almost constant effects of fertlllzer on N content of stems was lower
than on other sunflower organs.

Soil N mineral ( N—NO3 + N—NHI) changes at three depths (0 20; 20-40 40-60 cm) we-
" re also determined. Significant (p= 0. 05) effects. of N-doses and dates of sampling
were recorded on N-N03 and N-NHZ soil contents, but the effect of soil depth was
non51gn1f1cant Although it was difficult to correlate total N of plants with soil’
N mineral, N-N03 content . decreases markedly with- N60 - 75%) dlfferently by N-NHf
content. : . ) .

Table l - Parameters which allow the evaluatlon of N uptake efflclency and N. ut111—
zation eff1c1ency of sunflower (Foggia, 1985) ‘ o :

N-doses AN /N DR/ N AR/ f‘,ZSRakNa Néet/Ne NNy

N ’ f . o / R 0.27 iy 0y 2.%

N 042 044 - 1“*:6.‘14»;":‘ 0.27 oss 0® 21
Np o 02 Com 0.05 4 ‘0.2‘7 L 0.76 .«fvo.z.ov C201
Mg 0% o0l 003 02 071 o 1w
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