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Effect of Rateand Time of Urea Foliar Application on Yield and
Biochemical Characteristics of the Kinnow Mandarin Trees
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Table 1. Soil analysis results.
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Soil di,.?:h 0395 ﬂ: " ol 2le éysc - pH
I 0 i 0,
(cm) N (%) (opm) (%) Organic matter (%) (dscm)
0-30 0.52 8.7 0.043 2.33 0.95 8.01
30-60 0.47 7.95 0.45 1.29 0.97 7.98
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Table 2. Interaction effects of year, urea concentration and spraying time on the yield of
Kinnow Mandarin.

Jls L Y] sibdslae gle) aSlee
Y ear Urea (%) Spraying Time Yield (kg tree't)
Dec. 22 1258
off 0 Jan. 5 18.81N
Jan. 20 17.99M
Dec. 22 32.84f
on 0 Jan. 5 38.33¢
Jan. 20 40.3°
Dec. 22 27.129
off 0.75 Jan. 5 21.679"
Jan. 20 14.04i
Dec. 22 76.73¢
on 0.75 Jan. 5 106.56°
Jan. 20 96.76°
Dec. 22 96.11¢
off 15 Jan. 5 26.059
Jan. 20 24.649
Dec. 22 96.03¢
on 15 Jan. 5 113.022
Jan. 20 92.76°

Means in each column followed by at least one same letter do not have any significant difference according to Duncan
multiple test (P<0.05).
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Table 3. Interaction effect of year, urea concentration and spraying time on the carbohydrate,

starch, protein, proline and total chlorophyll in leaf of Kinnow Mandarin trees.

Ol
s e s .
Jlw | o Nom ol yasa g S Sl o . JSTJ;:;JK
et s Cabohydrate D@Ch Protein - Proline o ooy
Year  Urea(%)  gpraying - 1 (mgg (mgg* (umolg 1
. Sampling (Mgg W) 1wy pw 1 W (mgg
Time time after ) ) ) FW)
spraying
(week)
1 18.48Y 0.31F 542rt 16167  1.44%Y
Dec. 22 3 18.92pu 0377  6.05™ 17567t  1.6%
5 17.37P4 0540 689" 227.2¢1  301°
1 21.18°¢ 0.38° 5.32¢u  182.8Tt 154
On 0 Jan. 5 3 21.41°¢ 055" 6.67° 2153™ 298
5 31.9191 05% 493V 199.8° 184
1 15.9451 06°  7.817 197 220
Jan. 20 3 24,53 0.63° 7.77"k  239.8%0  1.31%2
5 15.98" 057° 425X 1958™ 103¢
1 31.620% 2.19° 6429 1472w 1535
Dec. 22 3 28,79 2.7 243 1356  1.29%
5 31.26%* 358M 492V 120.6¢  1.45%Y
1 31.63¢%* 315™ 348 1436 1.42%
Off 0 Jan. 5 3 36.03°9 5479 484 140.1v*  1.61PV
5 43.48¢ 923" 976 22059M 151t
1 27.611 429 551U 126" 1.48%Y
Jan. 22 3 42.56¢ 7.20% Q93 1533V 138wy
5 35.91°9 6.210 75200 1425 1337
1 21.35°" 0.89° 555°1  144.2tW  1.64%U
Dec. 22 3 20.67°° 048 59™s  2436%9 1.91M
5 19.15P* 08° 6.77°  2514c 4120
1 15 054° 568™ 20471 1.75"
On 0.75 Jan. 5 3 22.57™P 058 813" 3485  3.18
5 40.220 0.96° 474V  193.9™ 205"
1 14.04" 0.82° 8349 2865°  2.31°
Jan. 20 3 27.86 092 7.95M  250.7%  1.79-
5 16.81%¢ 0.67° 434 22217 148"
1 33.28" 2.83° 7777 218™ 156
Dec. 22 3 34.21°9 3.76M 434 1451w 1.65°U
5 36.03°9 469% 658<P 15865V  1.88™
1 42.449 568N 394X 163.9YU  1.64°Y
Off 0.75 Jan. 5 3 29.82! 7.89%¢  53Hu 1420w 179
5 54,02 11.28% 11728 25354 156"
1 33.92 5719  6.06™ 144.7t-w  1.92M
Jan. 20 3 53.45P 968" 10.71® 166 1.535W
5 48.39° 8.38° 85640 150.1" 1557
1 22.59™P 066° 6.329 1958™ 1.73'S
Dec. 22 3 24.65° 0.34° 656<P 25199  2.12f
5 18.04Pu 0.67° 805" 29034 442
1 18.69P4 043> 6.94™ 23250 181P
On 1.5 Jan. 5 3 21.68™ 0.65° 7.831  248.4%  p¢i
5 32.75" 0.66° 8.39°9 250.4% 1979k
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1 20.3°t 053> 887¢" 24579 220
Jan. 20 3 52,75 0.83»  7.36%"  295.4P 1.44%Y
5 16.394¢ 0.81° 535"  346.72 1.1%
1 34.79" 247 972%  232.6%  1.69™
Dec. 22 3 26.56%" 4044 366" 157.8%V 177
5 32.63" 477  6.01™" 1543V 156"
1 30.23™ 523"  3.85"x  189°d 2.03%
Off 15 Jan. 5 3 36.58°%9 6.83% 5.6° 165.1™  1.89™
5 58.492 11.2% 1138 273.6™ 1.64°v
1 37.36% 7.62¢ 959¢  166.8"  1.71™
Jan. 20 3 56.41% 11572 11.058 2245  1.7°
5 55.87% 8.28° 7.93" 2025 156"

Means in each column followed by at least one same letters do not have any significant difference according to Duncan
multiple test (P<0.05).
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Table 4. Interaction effect of year, urea concentration and spray time on the carbohydrate,
starch, protein, proline and total chlorophyll in node of Kinnow Mandarin trees.

| oles Gt Lo Shyaa g S lis s oo JS s
Jl 808 s3bdsl~  Sampling time Carbohydrate Sterch Protein Proline Total
Year  Urea (%) Spraying after spraying (Mg g FW) (Mgg FW)  (mg g FW) (umol.gt Chlorophyll
Time (week) FW) (mg g* FW)
1 16.4Y 1.1 5.387¢ 169.8 1.28%"
Dec. 22 3 21.15" 2.06" 8.52¢9 235.7°¢ 1.01%*
5 2171 1.19"* 8.35¢4" 230.9% 1.13>%
1 2747 2.284 8.33¢N 183.7% 0.95%
On 0 Jan. 5 3 41.87™ 1.56** 7.78" 2174 0.95%
5 39.18P* 1.25** 8.5¢h 279.3™ 0.95%
1 46.16™ 1.37% 9.88° 223" 1.11P
Jan. 20 3 41.42™ 2.24% 8.63%9 290.3¢ 0.99"¢
5 11.6¥ 0.73 4979 2495 0.97"
1 44.76‘_’p 7.75™ 6.36" 183.4™ 1.45%
Dec. 22 3 45.09'P 6.02° 5.47°7 237° 1.29%°
5 34.47 9.01 6.71" 220.85" 1.34¢m
1 40.77°" 12.61¢ 3.49 246.5™ 1.247
Off 0 Jan. 5 3 44,85 8.834 6.53¢° 210.1wv 1.3
5 39.8°° 7.86" 6.59%" 2155t 1.19m™u
1 36.62t 8.68<™m 6.22° 2521k 1.3%"
Jan. 22 3 4527 7.59 4,99 267.29 1.36%
5 42,38 10.56%" 4.54'5 269.5"" 1.36%!
1 21.29% 1.23* 5.79™4 191.1% 1.279°
Dec. 22 3 26.66" 4574 8.94b¢ 249.1" 1.03*
5 29.78" 1.594 8.78%f 285.1"m 1.18™
1 29.16" 3.39° 8.31¢N 261.3"S 1.09™
on 0.75 Jan. 5 3 45,15 1.93ww 8.77¢f 317.7°9 1.06%*
5 42.29" 2.3u 8.9%¢ 334.1« 0.95"
1 49,245 3.51° 12.672 241.4™ 1.16™
Jan. 20 3 47.22¢9 3.42¢ 9.07%¢ 389.52 1.1
5 12.48" 1.68" 4.47° 310.8°" 1.03**
1 50.22°1 8.56%™m 8.6%9 229.2" 1.42‘}_h
Dec. 22 3 49,03%% 6.51° 7.4 273.2"p 1.41°1
5 59.06° 12.4 7.99% 254.9s 1.439
1 35.49% 15.04° 8.15¢%h 272.6™ 1.53®
off 0.75 Jan. 5 3 52.05% 11.41°9 7.03™ 23177 1.38°
5 45.54° 15.54° 8.9%¢ 311.5%" 1.2
1 46.36™" 11.71%f 747 247.4™ 1.34%k
Jan. 20 3 65.17° 11.87¢f 6.98™™ 328.2°¢ 1.289°
5 55.63“ 11.71% 5.58%¢ 292.2%% 162
1 18.19™ 1.15** 6.05™P 238.1™ 1.32¢n
Dec. 22 3 28.72" 3.36" 9.86" 251.3ku 1.18™
5 36.34™ 2.79% 9.18%d 383.3% 1.27%°
1 28.23" 3.96" 8.78%f 239.2m 1.26"P
on 15 Jan. 5 3 47.41 1.73* 9.61> 270.9% 1.26™
5 46.539" 4,79 9.020¢ 346.1° 1.2m
1 51.74%h 3.34° 12.462 256.9t 1.18m™u
Jan. 20 3 50.31° 4.31% 9.13d 370.4® 1.22%s
5 15.46 1777V 6.07™P 307.2%® 1.16™
1 51.51%9 9.71M 6.95{"m 265.2“”v 1.33%n
Dec. 22 3 57.85° 6.81%° 7.12 305.4% 1.54%
5 53.1% 12.7¢ 8.59%9 262.1¢ 1.47%¢
1 25.55" 15.55b 8.5%9 v 271.6™Md 1.51%¢
off 15 Jan. 5 3 49.23%k 9.82" 7.73% 279" 1.29%
5 49,5581 17.882 8.65%9 324.1° 1.48%¢
1 43,994 11.28% 6.48<° 277.5%° 1.46%¢
Jan. 20 3 85.882 10.63%" 6.6_5k'" 372% _ 1.25"
5 65.55° 14.33° 6.8 307.2 1.4200

Meansin each column followed by at least one same letters do not have any significant difference according to
Duncan multiple test (P<0.05)
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Effect of Rateand Time of Urea Foliar Application on Yield and
Biochemical Characteristics of the Kinnow Mandarin Trees

F. Karamnezhad, N.Moallemi and E. K haleghi**

Nitrogen plays an important role in managing the nutrition of citrus. In this study effects of
three concentrations of urea (0, 0.75%, and 1.5%) and three times of urea foliar application
(Dec 22, Jan 5, and Jan 20) on biochemical characteristics of the kinnow mandarin trees were
evaluated. the experiment was conducted as factorial based on a randomized complete block
design with three replications. Sampling was done from leaves and nodes at 1, 3 and 5 weeks
after spraying. The yield and biochemical characteristics such as carbohydrate, starch, protein,
total chlorophyll, proline were measured. The results of this study showed that in the five
weeks after foliar application, the highest leaf carbohydrate, starch, protein and node starch
obtained from plants sprayed with urea on Jan 5 in off year. The three weeks after foliar
application, the highest amount of leaf and node proline (respectively 348.5 and 383.3 pumol
g! FW) were related plants sprayed with urea on Jan 22 in on year. The highest amounts of
carbohydrate and total chlorophyll of nodes (respectively 85.88 and 1.6 mg gt FW) were
reported in off year with 1.5% urea concentration on the 30th January. According to the
results of this study, urea foliar application in January 15th, can be advised in order to
increase yield and control of alternate bearing in the Kinnow Mandarin trees.

Keywords: Carbohydrate, Spray, Starch, Urea concentration.
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