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ABSTRACT

Afield experimentwas conducted in thePhosphorus (,) was applied at a uniform rate
course of 1994-1996 at the experimental field obf 75 kg/ha (5g/ha superphosphate), as back-
Tobacco Institute Cerrik (in Albania) to deter-ground for fertilized treatments and as special
mine the response of flue-cured tobacco to difplot too.
ferent rates and date of potassium nitrate appli- Our data showed that:
cation. Application of KNQ, in flue-cured to-

Potassium nitrate was applied at rates obacco improved its quality compared to this of
2,3, and 4g/ha or 26:77; 39:115 and 52:154 kghe same N and K rate applied as ,NB, and
ha N and KO respectively. These rates wereK,SO,, respectively.
combined with two dates of its application (1- Yields and quality characteristics were
pretransplanting and 2-during growing). Anothermore favorable when N and,® (as KNQ) ap-
treatment was used also with the last of potaglied pre-transplanting, compared to these of the
sium nitrate rate (4g/ha), which was divided insame rates applied during growing.
two times of application (1/2 before transplant- For the climatic and territorial conditions
ing and1/2 during growing). All these KNO3 of Cerrik region (in Albania) the high yields and
treatments were compared to conventional nitroguality were obtained from the application of 3q/
gen and potassium fertilization for flue curedha KNQ, pre-transplanting in the background of
tobacco (50kg/haN as NNO, and 150kg/ha 5 quintal/ha superphosphate.

K, 0 as KSO,) and control (check un-fertilized).

INTRODUCTION

Growth and development, yield and qual-cured tobacco, Hawks et al. (7) found no signifi-
ity of tobacco plant is influenced by many fac-cant differences in yield when the potassium fer-
tors, including nitrogen and potassium fertiliza-tilization rates increased above 113 kg per hect-
tion (1.8). are, or Sierra (11) reported that no yield increase

Several investigators reported that to-was obtained when more than 137 kg K/ha were
bacco yield increased when the applied nitroused, whereas Mylonas et al. (10) for Samsun
gen increased up to a limit, further increase abov@bacco told that the beneficial K rate is up to 60
it did not effect the yield, whereas the qualitykg/ha. No additional yield or quality response to
was lowered (8,9,3). potassium occurred above those rates. Others

In the relation to the effect of potassiumpointed that phosphorus and potassium levels had
on the tobacco plant there are a lot of studieso real effects on yield and price index of Flue-
too. Some of them showed that the rate of potagured tobacco (4, 5).
sium used had no significant effects on yield, but The objectives of this study were to
considerably improved its quality, although thereevaluate the effects of nitrogen (N) and potas-
was a trend to increase the yield (8,9). Other stugium (K) through application of potassium ni-
ies found that use of potassium up to a detetrate, as well as the time of its use on flue-cured
mined rate increased significantly the tobaccaobacco growing in the climatic-territorial con-
yield and somewhat of its quality. So, for flue-dition of Cerrik region.
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MATERIAL AND METHOD

The study was conducted from 1994 tochemical characteristics of the soil are given in
1996 on a sandy-silt soil in the experimental fieldTable 1 and 2.
of Tobacco Institute of Cerrik. Some physical and

Table 1 Texture of soil.

Years (Soil separates in %)
Sand Silt Clay
1994 44.6 23.3 32.1
1995 48.5 28.4 23.1
1996 50.3 24.5 25.2

Table 2 - Agrochemical analyses of soil

Available nutrients in mg/100gr soil
Years pH.in H,0 | Humus | Total Nitrogen | p,0. K,0
1994 6.93 1.3 0.098 1.49 10.0
1995 6.6 1.86 0.155 2.48 14.8
1996 6.51 1.27 0.097 2.03 9.2

The treatments used in the experiment were as follows:

1-Control (unfertilized) (Check).

2-75kg P/ha (Pre-transplanting) (Background).

3-Backgr.+50kg N/ha (asNNO,) (Post-transplanting) +150kg K/ha (ag3Q,)
(Pre-transplanting) ( Standart).

4-Backgr.+26kg/haN:77kg/haK (or 2 g/ha KNJQPre-transplanting).

5-Backgr.+39kg/haN:115.5kg/ha K (or 3 g/ha KN@Pre-transplanting).

6-Backgr.+52kg/haN:154kg/ha K (or 4 g/ha KNPre-transplanting).

7-Backgr.+26kg/haN:77kg/haK (or 2 g/ha KNJJPost-transplanting).

8-Backgr.+39kg/haN:115.5kg/ha K (or 3 g/ha KN@Post-transplanting).

9-Backgr.+52kg/haN:154kg/ha K (or 4 g/ha KNJPost-transplanting).

10-Backgr.+52kg/haN:154kg/ha K (or 4 g/ha KN@1/2 Pre-transplanting and 1/2

Post-transplanting).

To sum up the treatments used we cam@nd as a special plot too. All the nitrogen and
say: potassium nitrate was applied at rates of potassium applied after transplanting were used
3, and 4qg/ha. These rates were combined wita half before first cultivation and the other half
two times of its application, pre-transplanting andbefore the second one.
post-transplanting. Another treatment was used Cultural practices for plant bed prepara-
with last rate of potassium nitrate (4g/ha) whichtion, planting date, cultivation, irrigation, harvest-
was divided equally in two times of application.ing and curing, and insect and disease control
The resulting 7 KNOtreatments were compared were the same as for flue-cured tobacco.
to the conventional N and K fertilization for flue- After curing, leaves for each plot were
cured tobacco (third plot), and control. Phosphosorted, weighed and graded. The analysis of vari-
rus was applied at a uniform rate of 75kg/ha asnce of collected data were combined over the
background for all treatments, except controlthree investigated years.

RESULTS AND DISCUSSION

Application of the fertilizers in general ized). It is significant per 1% level of probabil-
and those of nitrogen and potassium ones, espi#y. There were no significant differences in grow-
cially, had shortened the vegetation of flue-cureihg duration among the treatments fertilized with
tobacco. Full bloom (one half of plant had at leasKNO, apart from rates and times of its applica-
one open flower) in the fertilized treatments tookiion (Table 3 and Graph 1).
place 5-10 days earlier than the control (unfertil-
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Graph 1 - Length of growing period in flue-cured tobacco

The plant height increased significantly with the lowest rate of nitrogen (26 kg/ha) as
(5-12%) in treatments fertilized over the plot un-KNO, in both times of its application. The great-
fertilized (Table 3). est significant reduction occurred in treatments

Fertilizer application on flue-cured to- fertilized with high nitrogen rates (39 and 52 kg/
bacco decreased the number of harvestable leavea) as KNQand 50kg/ha as NNO,), always
per plant. However, there was no significant rein comparison to plots; unfertilized or in the pres-
duction in number of leaves for plants fertilizedence of P fertilization (Table 3).

Table 3 - Some bio-morphological properties of flue-cured tobacco

No Treatment Length of growing| Height of plant-cm | No. of harvestable
period (days). leaves/plant

1 Control (unfertilized) 116.67 a 163.8 d 42.09 a

2 75kg P/ha (background) 113.00 b 1718 ¢ 43.17 a

3 Backg.+50kgN/ha  (asNHNOj) | 108.67 ¢ 179.8 a 37.38 d
+150kg K/ha (as KSO,)

4 Backg.+26kg N/ha : 77kd pre- | 112.00 b 171.5¢ 42.10 a
K/ha (as KNGy) tran

5 Backg.+39kgN/ha:115.5kg spla | 110.67 bc 178.8 ab 40.48 b
K/ha (as KNGQ) nti-

6 Backg.+52kg N/ha : 154kg ng | 109.33 bc 178.1 ab 38.96 ¢
K/ha (as KNGQ)

7 Backg.+26kg N/ha : 77kd post | 111.33 b 173.1 be 41.94 ab
K/ha (as KNG;) tran

8 Backg.+39kgN/ha:115.5kg spla | 110.33 bc 173.9 bc 38.85 cd
K/ha (as KNGQ) nti

9 Backg.+52kg N/ha : 154kg ng | 110.00 bc 174.3 bc 37.65 cd
K/ha (as KNGQ)

10 Backg.+52kg N/ha : 154kg K/ha
(as KNO; ) (1/2 pretransplantingy 107.00 ¢ 183.2 a 38.87 cd
1/2 post-transplanting

* Any two means, in a column, not followed by the same letter or letters are significantly different (P=.05).

The data of Table 4 showed that applicain unfertilized ones. This increase was signifi-
tion of fertilizer on flue-cured tobacco increasedcant for at least 5% level of probability. The
also the size of leaves. So the length and widtfreatest sizes of middle leaves were obtained in
of middle leaf were, respectively, 3.6-12.8 andhe plots fertilized with the highest rates of N,
4.2-16.7% greater in fertilized treatments thareither as NENO, or KNO,.
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Tabe 4 - Main leaves properties

Specific leaf weight-| Percent of| Size of middle leaf.

No. Treatment gr/m? principal
middle leaf | top leaf | leafvein Length- | Width-cm
cm
1 Control (unfertilized) 57.33 ab 68.93 a 35.13 ab 47.57 ¢ 20.93d
2 75kg P/ha (background) 59.21 a 70.30 a 34.73 b 49.83 b 21.80 ¢
3 Backg.+50kgN/ha  (asNINOj)
+150kg K/ha (as KSO,) 48.23 ¢ 63.91a |36.27 ab 53.67a |24.63a

4 Backg.+26kg N/ha { pre-
77kg K/ha (as KNQ) trans- | 56.55 ab 69.75a | 35.30ab 49.30b | 22.50 bc

5 Backg.+39kgN/ha:115.5| plant-

kg K/ha (as KNQ) ing 5358 abc | 67.86a |3563ab |51.83ab |23.33ab
6 Backg.+52kg N/ha
154kg K/ha (as KNQ) 51.73 bc 65.14a |36.30ab | 51.43ab | 23.00 bc

7 Backg.+26kg N/ha | post-
77kg K/ha (as KNQ) trans- | 56.55 ab 69.27a |35.50ab 50.40b | 22.83 bc

8 Backg.+39kgN/ha:115.5| plant-

kg K/ha (as KNQ) ing 50.30 bc 66.25a | 36.00 ab 51.73 ab | 23.60 ab
9 Backg.+52kg N/ha
154kg K/ha (as KNQ) 48.99 bc 63.95a |36.60a 51.67ab | 23.33 ab

10 Backg.+52kg N/ha : 154kg K/ha
(as KNO; ) (1/2 pretransplantingt 49.57 bc 66.65a | 36.27 ab 5353 a |24.43a
1/2 post-transplanting

« Any two means, in a column, not followed by the same letter or letters are significantly different (P=.05).

~ Varying the time of KNQapplication did  creased either significantly or not, the specific

not significantly affect the size of middle leaf |eaf weight reduced slightly. The greater reduc-

for treatments fertilized with the same rate . ing was noted in the leaves of middle belt, al-

_ The percent of principal leaf vein, did not though should be stressed that the significant dif-
differ significantly , although a trend existed toferences were only for plots fertilized with
be greater (0.5-4.2 %) in treatments receiving MH,NO, + K,SO, and high KNQrates (espe-

and K (Table 4). ~_cially when "KNQ were used during growing
While the above leaf properties in- period) .

Table 5 - Yield and quality of flue-cured tobacco

No Treatments Yield-kv/ha % of I+1l class.
1 Control(unfertilized) 29.0% 68.75¢
2 75kg P/ha (background) 31.12 d 67.68 ¢
3 Backg.+50kgN/ha (asNHNO;) +150kg K/ha (as KSO,) | 35.95 a 70.27 be
4 Backg.+26kg N/ha : 77kg K/ha (as KNQ pre- 3347 ¢ 76.77 ab
5 Backg.+39kgN/ha:115.5kg K/ha (as KNQ | trans- 3477 b 79.50 a
6 Backg.+52kg N/ha : 154kg K/ha (as KNQ | planting | 35.29ab 75.27ab
7 Backg.+26kg N/ha : 77kg K/ha (as KNQ post- 32.90 ¢ 76.67 ab
8 Backg.+39kgN/ha:115.5kg K/ha (as KNQ | trans- 33.63 ¢ 73.10 ab
9 Backg.+52kg N/ha : 154kg K/ha (as KNQ | planting | 33.80 ¢ 71.17 be
10 | Backg.+52kg N/ha : 154kg K/ha (as KNO) (1/2 | 35.51 ab 78.10 a
pretransplanting-1/2 post-transplanting

* Any two means, in a column, not followed by the same letter or letters are significantly different (P=.05).

Dry matter of leaves of the top belt was The yield of N and K fertilized treatments
not affected significantly by fertilization, al- were 20-25% higher than that of unfertilized
though a trend existed for N fertilizer in gener-treatment (Table 5 and Graph 3). There were not
ally, and especially NfiNO,, to decrease it es- significant differences among treatments with the
sentially. same N and K fertilizer rate, either when they
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are used as NNO, + K,SO, or as KNQ pre- nificantly greater when KNOQwas applied pre-
transplanting. Increases in the yield were sigtransplanting than post-transplanting.

Graph 2 - Yield of flue-cured tobacco
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The greatest effect of fertilizer in gen- significant in KNQ plots than in those receiv-
eral, and rates and times of KN@pplication ing the other N and K fertilizer.
especially, was reflected on the quality of flue- Between the two times of KNGappli-
cured tobacco (Table 5 and Graph 3). Applyingeation the best quality results (for the same rate)
of N and K fertilizer on the flue-cured tobaccowere obtained when it was broadcast pre-trans-
improved its quality for 2.2-16%. It was more planting than after transplanting.

LEGEND
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3-Bcg.+ 1.59/ha(NH4ANQ
+3g/haK (KSO)
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Graph 3 - Percent of high classes of flue-cured tobacco

CONCLUSIONS

1 - Fertilization of flue-cured tobacco and other areas with similar growing season it is
with KNO, was more favorable than use of anyimportant to make pre-transplanting application
other N and K fertilizer. of 39 kg N/ha and 115.5kg K/ha as KN@ the

2 - For obtaining the highest possiblepresence of 75kg P/ha.
yield and quality of flue-cured tobacco in Cerrik
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BJIMJAHUE HA KAJIMYM HUTPATOT BP3 TYTYHOT CYHNIEH HA OTAH

®epur Yannapn, bewsyn lN'ipapu, Ilexymo Ademn
Uncituinyin 3a iwiyiyn - Yepuk, Anbanuja

PESNME

M3BeayBaH € MOJICKYM ONMUT Ha €KCMIEPUMEHTATTHOTO moJie o VIHCTUTYTOT 3a TYTYH -
UYepuk, AnbaHnuja, 3a fa ce ompefenn peaknujata Ha flue-cured TyTyHOT BO 3aBHCHOCT Off
Jio3aTa ¥ 1aTyMOT Ha IPMMEHAa Ha KaJlMyM HUTPAT.

Kanuym HUTpaATOT € mMpuUMeHeT BO 1031 of 2, 3 u 4 kv/hawnm 26:77,39:115 u 52:154 kg/
ha Nu KO, coogsetHo. OBue 1031 Ce alTMIMPaHU Ha IBa AaTyMa (IIpBaTa-Tpefl pacajyBame
¥ BTOPATa-BO TEKOT Ha BET€TAI[MOHUOT Nepuof). [Ipyro TpeTupame € NCTO TaKa U3BPIICHO
co TociieTHaTa fjo3a Ha KamuyM Hutpat (4 kv/hg), koja e monmenena Ha aBe arutukarum (1/2
npej pacajayBame u 1/2 Bo TeKOT Ha BereTaiiuoHuoT nepuof). Cute opue Tpetupama co KNO
ce CIopefieHN cO KOHBEHIIMOHAITHOTO F'yOpeme co a30T n KajnuyM Ha flue-cured TyryHoT (56
kg/haN kako NH,NO, n 150 kg/ha K20kako K,SO,), niyc KoHTponata (HETpeTHpaHa).
®ocdopor (P,0,) e npumeneT Bo eguHcTBeHA 03a off 75 kg/ha(Skv/hacynepdocdar).

Hammre mogaTonu ro nokaxaa cir:

Co nmpumena na KNO, kaj flue-cured ryrynoT ce mogo6pyBa HETOBUOT KBAIUTET OBEKE
OTKOIIKY co ucraTa fo3a Ha N u K 0 npumenern kako NH,NO, n K_SO,, cooaseTHO.

KapakTepucTUKUTE Ha IPHHOCOT M KBAIUTETOT ce ofo6pu kora N u K 0 (kako KNO,)
ce IpUMEHYBaaT Mpej] pacajyBame, OTKOJIKY UCTUTE TO3U MPUMEHETH BO TEKOT Ha BereTa-
nujara.

Bo knumarckuTe M MOYBEHUTE YCIOBU Ha peoHOT Ha Yepuk, AnbaHuja, mobueH e
BHCOK IPUHOC U KBanuTeT co mpuMena Ha 3 kv/ha KNQ npep pacapysame.

Author's address:
Tobacco Institute Cerrik
Elbasan-Albania

Tel: 00355 581 2291

283



