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Effect of Rateand Time of Urea Foliar Application on Yield and
Biochemical Characteristics of the Kinnow Mandarin Trees

*fﬁéjL';J:.sLa.w|3gala.adJ|J3;\<A|SleJSMb‘5

oS>

- o

suul whle dns @I 3) Gialel) Cpl s 0 o Wl LS jo o @A e LIS o psde HI cage ORE 5900
ol pliadciw) cla Sis 5 (sbe g Yo 5 V0 K) cabidslae Qo) a5 (7 V0 5 7+/VO i)
23 OSEY L alias el slaS ol b QB Hu (L sSB o) pads pibe)T ad ol S a8, (K56
silbdslae 3 aa @ia 0 5 Y N oo s L 5 S 5l Giabesl cpl Lo el alasl AYAY-\YAR el
Sl 9 IS U8 oS (g ulis i wile pliasdiciny sla(S5xs 5 sSlee il aladl (ol e s
Die Gpsidns wle (g0 VO cabydslae 5 aas da 0wl Glas (masss o) sladadd ad (8 )il
SBle g0 5a) ool b osad pabdslae GLALS @ b e oS ulis 5 S (o @lelds wlya e S
e st oo 50 Te il slae 5 way 48 ¥ 4S Mo Lo s JseaneaS Sl 5o (£1/0 5 Zo/VO
Looad cabdslas GLAlS 4 b g se (5 il a8 5 JsessSae YAY/Y 5 YYA/O LS5 s ) 8 5 S ol
VE 5 MO i 5345 ) 058 b 5Ll 5 ool ouaa o S Hlule (p il s Jsemne 5y L Lo o)) 70/V0 cbale
JoaneaS Jl 5o o, 7V/0 cbile bosle (g0 ¥ Lo sud cabdslae GLALS o (5 @db a S a5 e
Ol Hsliie 1) slesa V0 s sl cabidslae Gl oo Chasd (ol slatadl G e s L oad (I8
DS ol B (S50 GBA o o ausl ols JHES 5o Slae
(b slas o9l wlale llas (ol juua o S isaals slaslg

.

4000

b 1) S e W) BlS 5o A0 my e 5o (page OB (55050 «dS L a5 5 el el sl
O30 olia (GLIS oS waliae () Ska o5y adl oo e aaly 5o S G308 Glise 4 Cawly (5T 58
sols Glas L ceuypn (V) wols (S Jlas S 518 0 o olae 5 su g sids Jlas wd ) slas,go Job o
8aiiSu gane Jole Sy (A58 o 055080 s (EAS Lol oS BlS 5o GUA 0 5o (5080 phe S ol

i) 8 500 ¢S 5 8 Slae
Ol o 31 (loae €l 035080 (S 058 alS e 5o 05580 b a5 Gl e S s Ol (S
Sl (Son QS Ghog, oliin b SIK 5 OF (Sogll Sha Jalods oinan 5 sl (S 50l delsets (B,

Oloel Ol sal Ol sal ol yan g a3l (g5, 5LiS suinly ( Slels asle 89,5 SLalid 5 slicl (s iS0 GA ol GEals sl 34 -
.(Khaleghi @scu.aC.ir) S 5 3 cro o fiws suious 55 %


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.3.9.3
http://journal-irshs.ir/article-1-272-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-18 ]

[ DOR: 20.1001.1.16807154.1397.19.3.9.3 ]

OllSan 5 3 oS

LS55 ot ons) cnal su slgidiy 035538 (S0 9l 1 S Caianlie lsieds o) ol su
slasole Sos Cla 5o ey Giinpas 5 Yb cubla @S Caan e Dla Qo ebind wile (S50
alds o) S3ge JEBI VPO B YA sgan 5o oS ol 0 Sl ey ol coaal L8 sat il slas
o8 Wlsa ady posd 31 US el (Son pahdslae (V0) wsdie 0ol (Sis w58 L oA slaplal
Jla 53 055l (S cabidslas Grinaa () wadds ssugs o B 1) aaK o 555500 Hlaie b GlEa
(F) ol sad a0l 0l (Rl cas Gl 5 SIS Jalse (b GatilalS (S50 QB 5o 5 J seaneaS
4335 Hlas (YY) ad Jsb (Ssly JW 5y asSlee Gl38) o sy 9 8550 el slae Cnl 5o 053!
Bon Bla cuw Qi Jpaase sy gladle Ho audlys Sl ans 5 U8 el cabidslae b osliea Jolats
G Jsene 5y 5 JeneaS gladle 5o o Slae i Koo ool wpn S saidl (SO0 Hu aasl ouls
oA 5 355 sdmly Cheme b slan syl alslae 31 soliial b (Y) cil (5alS Lea s Bl
(V) s (o8 B oa Hu 0 Slae 5 @by Gm 5 Lau® sl (S50 Ho gouldle s )l

el alie 5 il oo pand lue’y Jobo s ol yaaa g S SLS 5o LA 50 50 (g omme Sdash carlil bl 5o
Ll pless ieud S ddnas SBS 50 € ol e 59 auS e hse Sl se gl s Job s O]
S @8l LS 5 5o Wl e 50 @lyau e S 5N YL cble bl ol Sloma g S gl a5uad sl sl
O L b ohuan S s Gl 5 ool Jeease e b Sas dal) wlhaas S plad
> os a Shadl 5o sl ouls cule Spas WlS e g sad oA s aalissd G sade J s
Jole L5 olusa g S el Lol aols (Siissen Loluap S pead b S JS85 € sk (adidie lagile)]
JEI il slaplal 4 olie HlA3 51 pdds wsre 5 US JSES Jsb 50 (V) adlpa JS JSas allass
a3 alS e o) o slite Laady ol 59 895308 s 0 Laalil ol 40 5ulad a3 agan Lol (iiS a lus
Cuults (gl sime 50 @l 5 SLS 50 AL Ol 5o A sl b gy (Ao 9 sl bsase S ulasd
TV Slosls Lz and s oo 1y Jpamns lite b L1

Ak oul Gl 5 SISl KLU G Soss S S S (SO0 gl slagd; G O
59 Olohel slacu gll 51 (S T USRS Galsalis ol 390 8500 0l (555 (S5 ol w80 OLIS wad
Ol asSlae Gil38l 5 (plull 5 pdugs adis 58 O30S OB 4 s b (VY) al Glea S olS e bl
olie slauias W, o cabidslae At lagle) 5 sl it glaghaw 51 s aa b ha g
Sl JSES 5 o 586 5 68 5 Son oo IS JadpoIS 5 Jolas 0 nn Ol g Banlits (Jslas @loma g S
ol ys hal & JpanesS 5 Jpuano s Jlu ¥ (b o Shae 5 cau )b

Wiy g 3o

S50 JESAYY calie 4 (2L o (858 Ol s (L) sa Olwl 5u 40 5 AY sladla Ho (a5 o)
dass YAIY ok 5 e a0 TYIYE Gane 5o aliilyia cusdpe 5 31 EL i aladl 4S a3, (S50
L osaS (S0 b VWV e 5n YV 51 GlabeT gl 5o wasls SI58 Jsdhe Gliesed a4l sl 5o S
4S5k 5 e s OB S ¥ alyieds SR 5l sy de b suliind ie #xF alali 5 w00 4l
Sob oo oo wad T sl el GBS o Sl 5 wu g GLaSs a0l Jla g 93 g a3lwl JS 51 4S @ o
bt 5 (Kb ulSls S Cpmne puledl saly S edne 58 5wl Jlael Fobiad sbas laslas
dan 31 GinledT pasd 5 US oiaps ool sud sals oL\ Jsaa 59 T sladas®s oS wu S aladl fU Sk

King and Willow-leaf -\

122


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.3.9.3
http://journal-irshs.ir/article-1-272-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-18 ]

[ DOR: 20.1001.1.16807154.1397.19.3.9.3 ]

e coetloslas slasle 5 o 5) cilis slaghacs )

08 S o9 O3 Sbe wa S oSe sl NPK glaymic 5 ud @i S o S 5 S sladipas i o
RPTYAYRY NS ST ITRY A NCE VSRS W YA f) & S SERIPR /) SCSVISE NV L AR7A V) /5 SERIPR ) QR XEN

o 5o il slas ik sulEieal 70/0 5 7 VO yiem glacil s (555,550 1) 558l 3 Gisd ol o
Lalyd 5o B8 (SO0 Gan; led wa S aladl 40 5 AF ladla Lo slega Yo 5 V0 o5 &g 0 Ole)
o3 Lol sgs ma s (595 a0 sle (5010 5 Jol abidslae Lo s il slo age Jilol b g0 STl Jsdbe
Oled Sl ans 38a 0 5 ¥ ) 65 5 S eolamwisad gl 0 sud cudls p s 510 sle g0 Vo il slas oo}
Oo) plle 5wl abals Gue)y a5 Sie ¥ aSiius € plaaldw dss gew sl O cabd sl
sulails el o8 (s55lm0u8 slaledl & 5 oslpen Lals wad soliiu) wisg (olen b il
s lrigoyen (s, SIS Jslas slaud (s Sejll sl wad JiTie Hlsal ol e wgd sl&ashs (o) ,,5LaS
oble oSeslsl gl s S aladl (VA) Marshall (3, @ dalas glhaiul wd soliinl (VF) o,
B0 3 Jslae sLa0 55 (puo sobie 4 ak soliinl (0) GSea 5 BalES (i, e S 5 So alon
oosa (V7)) Wellburn 5 Lichtenthaler (s, 4 JS Jss s olose soSe3lwl 5 gl,aiul 5 (A) Bradford
S

ol s Jlas 50 50 LIS T L Bulas JalS slasS ol 4y cob LB o ) 5886 o) e 4 GR35 O
SAS 9.1 ; MSTATC 2.1 i35 5 oSse ceilesls 303 5l ool slasals (55815 5 shie € as 0
88 a0 5 s s oS shels i o sedT SS € Laoals Silie el 5wk ol

S sl ladaas -V sas
Table 1. Soil analysis results.

KB dd 5y - S el
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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