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ABSTRACT

To study the effects of different levels of irrigation and nitrogen on yield and yield components of two
varieties of red kidney beans, a factorial split plot experiment in a randomized complete block design with
four replications was conducted at research farm of College of Agriculture and Natural Resources,
University of Tehran (Karaj) in 2015. Three irrigation levels comprised of 60 (normal), 90 (mild water
stress) and 120 mm (sever) cumulative evaporation from open pan were assigned as main plots, four
fertilizer treatments of zero (control), 50, 100 and 150 kg N ha” and two bean cultivars (Akhtar &
D81083) compound in as sub plots. The mild and severe water stress commenced after 4th leaf stage
onwards. The results showed that water stress significantly reduces the number of pods per plant, seeds
per pod, seed weight, seed yield, biological yield, harvest index, number of branches and plant height.
Applied nitrogen fertilizer significantly intensified all traits, except pod weight, plant height and harvest
index. Two varieties of kidney beans significantly differed in all traits; however, the line D81083 in terms
of grain yield, biological and other components performed better than ‘the Akhtar line. The D81083 line at
normal irrigation with 150 kg N ha” and the Akhtar line at water stress condition with no N fertilizer
application, respectively had the highest and the lowest harvest index and seed weight. The 1nteract10n of
water stress and nitrogen fertilizer on grain yield showed that the treatments of 150 kg N ha™ in normal
irrigation had the highest and the control (not fertilizer) under severe water stress had the lowest yield
however, the difference between 100 and 150 kg N ha- was not significant. The results showed that
nitrogen supply for crops in water stress conditions can somewhat reduce the impact of drought
conditions, but the cultivar yield reaction and other traits in response to rise nitrogen levels at normal
condition compared to drought condition was inconsistent more and have created significant differences
between different levels of nitrogen.

Key words: water stress, yield & yield components, Nitrogen fertilizer, red kidney bean.
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Table 1. Analysis of variance (mean square) of harvest index, leaf area index, plant height, yield and yield

components of bean cultivars under the influence of water deficit and nitrogen

g el Sphe als culy sl o Slos als o ,Sles wloao s DA s Bdle pal A e b
Plant Height Leaf Harvest oogicamy;  Grainyield — Grain Pod Grain syl S.0.V.
Area Index Index Biomass weight number pod Df
yield 100
0.050™ 0.009™ 0.449 ™ 575750  114.149"™  0.00083  2.730™  0.002™ 3 (Rep) IS5
49.551™ 12.66™ 86.979  1935.781"" 337165.79" 1249 301.486" 5.566" 2 DS) Sis s
(Drought Stress)
s s x| SS
0.6210 0.039 0.944 765.005 50.408  0.00013  13.923 0.189 6  (REPx Drought
Stress)
. s o o o - o I (Genotype) 5al5
28.307 0.274 15.520 25057.51  7492.363"  0.130 131.180"  0.197 1 G
1.525° 1.021" 0.423™  23213.409" 3070.145 ™ 0.022"  59.5137 1478 3 A
Nitrogen (N)
3237 0.138™ 3175 304.401™  148257™ 989.89 30358 0426 2 Ql“""fb’s‘f‘”x G A
355 g (S LS
0.4146™ 0.207™ 6.082"  5361.458" 751.930 1442 4710  0.186" 6 e
DS*N
8.440™ 0.737" 2303 6834768  723.886™ 280.809" 18.438™ 0466 " 3 OB éfl\? o5l
3.668 0.034™ 1.235 3511.068™ 327.729™  39.52 2.888™  0.263 6 DSX 53550 955
GxN
0.384 0.089 0.517 1563.485  202.09 13.41 9.072 0019 ¢ BT kf;«)“)" k>
14.19 19.1 1.91 6.10 5.79 5.13 6.07 6.17 (CV.% )l pss i

D2 oo Hlid 1) (g0 Sre ;& NSy ao,00 9 ) mhaw (0 (g lo g oS T A g

Ns, ** and * respectively shows non-significant, significant at 1 & 5 percent
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Table 2. Comparison of average harvest index, leaf area index, plant height, yield and yield components
of bean cultivars under drought conditions

ag glis )l o als ks p el 0395 & Shos als o, Slee aslboas s M el B o alle Ol dguaS

(oslo) Sy (329) GBS ;5 p55kS) (LS 50 0,55k ) ) Pod Grain
Plant Leaf Area  Harvest Index  Biomass yield Grain yield 100 grain ~ umber Pod Water
height Index % (kg/ha™) (kg/ha™) weight (g) deficit
(cm)

42.08* 2.35*° 39.03° 9121° 3558° 32.26° 18.46° 4.75° Normal
39.4 1.41° 37.82° 6065 2292° 30.51° 1825° 441"  Low Stress
36.8" 0.93°¢ 35.77°¢ 4256°¢ 1526°¢ 2541° 13.08"° 3.85°  High Stress

5,105 gl e gles auo o) Jlesl rlans j0 (5SS y5e3D) (g lel i 5 S i slach > gl slagygias
Means with the same letter are not significantly different at 1% probability level (Duncan Test).

Gilisea ok 55 Lugd 3,8Khas slyzl 5 5 Shos caigy £l )| o5y grbas A ls wceils y (asls uSilos dulin ¥ Jous
0595
Table 3. Comparison of average harvest index, leaf area index, plant height, yield and yield components
of bean under different levels nitrogen

g gl o sl csls y el 0395 s § O ,Sos alo o ,Slas wlods s A Lk B o wls Ol ogaes
(el S (32,5) OLSe 53 0 55lS ) (LS 3 ,59lS) 5
Plant Leaf Area Harvest Index Biomass yield Grain yield 100 grain  pod number Grain Water

height (cm) Index % (kg/ha™) (kg/ha™) weight (g) Pod deficit (S)

39.79° 127°¢ 37.35° 6201 ° 2344° 27.31° 1542°¢ 4.18°¢ Normal

39.56* 1.47° 37.65*° 6224 ° 2382° 29.37° 1595 ° 4.44° 50 kg N

39.01° 1.68° 37.55* 6711 *° 2535 ¢ 30.34° 17.89° 4.09¢ 100 kg N

40.29° 1.81° 37.67° 6786° 2574° 30.20° 17.98° 4.63° 150kg N

D35 5l e glas s p0) Jletil e 10 (SIS y503T) (Lol i 5 S it glacd > slils slaygiw
Means with the same letter are not significantly different at 1% probability level (Duncan Test).
Las! (slaed o Lugd 8 Shes sl 5 0 Shos i £lis | o5 s s sl wals (sl (o Siln sl ¥ Jpor
Table 4. Comparison of average harvest index, leaf area index, plant height, yield and yield components

of bean, bean cultivars

@ elis )l o sl ke el 035§ 8 Slos als o, Slee aloas s e jled BMe o awsly Ol dguaS
(o 5ls) Sy (%2)5) GESe j0 0,5LS ) (LSa j0 0 55lS) (5
Plant Leaf Area Harvest Index Biomass yield Grain yield 100 grain  pod number Grain Water
height (cm) Index % (kg/ha™) (kg/ha™) weight (g) Pod deficit (S)
41.39a 1.62* 37.14° 6319 ° 2370° 29.07 ° 1541° 429° Akhtar
37.92° 1.50° 37.94 * 6642 ° 2547 ° 29.72° 17.73 *° 438° D81083

5,105 (gl e Dglis o j0) Jlatml rdans 10 (5SSl 903D skl a5l S e slacs > (gl ls (sl
Means with the same letter are not significantly different at 1% probability level (Duncan Test).
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