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USE OF ISOTOPIC TRACER TECHNIQUE TO EVALUATE
FERTILIZER AND WATER USE EFFICIENCY AND YIELD OF
LETTUCE IN DIFFERENT IRRIGATION SYSTEMS
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Table 1. Soil characteristics (before startingfiblel experiment).

TS ol Bl melly L) Rad 03088 B

Sl sl Organic ... (ssliiel (suliie! g Depth
Soil SP EC pH ¢ e K P Total
texture CCE (available) (available) N
% % Mgkg™ mg kg™ % cm
e ¢! 46 0.8 82 094 17.3 200 9.0 0.09 0-30
Clay loam
e ! 47 1.1 82 057 180 160 6.8 0.06 30-60
Clay loam
e ! 47 12 82 025 180 180 6.2 0.03 60-90
Clay loam

Alias slasles Ho b uas aS g s 5y solic (35S pob - Jsaa
Table 2. Fertilizer levels (micro - and macroeletam different treatments.

SUSa H sumie o SIS s
kg ha’ Treat;nent
Fe Zn Mo B Mn Cu K P N
3 5 0.5 2 20 5 130 47 143 T,
3 5 0.5 2 20 5 140 70 177 T,
3 5 0.5 2 20 5 140 70 177 Ts
3 5 0.5 2 20 5 150 93 210 T4
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Fig. 1. Field calibration curve of neutron gaugm- 75 cm of soil depth.
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Table 3. Comparison of fresh weight, dry materdji¢btal nitrogen, nitrogen yield, nitrogen deriviedm fertilizer (Ndff), fertilizer nitrogen yieldFNY),
urea fertilizer use efficiency (NUE) in differentgans of lettuce, under different water and felimanagement systems

NUE FNY Naff 035580 Jgeans S o500 K3 Jsmns S Jsene LS alwsl olass
Nitrogen yield Total nitrogen Dry mater yield Fresh yield Plant orang Treatment
% kg N hat % kg N hat % kg ha' ton ha'

1.1¢:23.8 1.6¢:34.0 4.6¢:52.0 5.8¢:65.7 0.2be3.3 54¢:1962 1.0d:36.0 o sl
Outer leaves

2.2d:20.4 3.1d:29.2 4.1cd51.2 4.80:57.1 0.2be3.2 70d:1759 1.5¢:38.7 Sood sl T1
Inner leaves

0.4ijk+3.5 0.6gh:5.0 3.9cd51.1 0.7ghi€9.8 0.2g:2.2 16j:448 0.4f:11.6 Stem <L

5.3+0.5hi 7.6+0.69 49.9+6.5cd 15.3+1.1g 1.7+0.1h 897+29h 7.8+0.3g Root «wx.,

0.7611.2 1.3219.8 2.2cd51.6 0.8£:38.2 0.2de2.8 126e£1367 25e27.3 o sl
Outer leaves

2.5h:27.6 4.3b:48.9 2.3de47.5 9.0h:103.1 0.1h:3.5 228a2947 3.5a45.3 o0 sasn
Inner leaves T2

0.2k:1.2 0.3h2.1 1.1ef:44.2 0.6ix4.8 0.5fg+2.3 19k+210 0.4h:4.6 Stem <l

0.2jks1.4 0.4h:2.5 3.3f:42.1 0.6i:6.0 0.1i£1.2 40ij+507 0.3h:3.9 Root «s,

0.5e17.2 0.9d:30.4 2.9a67.9 0.5e44.8 0.1 be3.4 76fg:1283 1.5e25.7 o sl
Outer leaves

1.6a42.4 2.8a75.0 0.3a&:65.1 4.9a115.3 0.la4.1 135R:2752 2.1h:42.3 o0 saSn T3
Inner leaves

0.1jk:1.8 0.2h:3.2 4.6¢:60.4 0.4i5.3 0.2 ef2.7 9k+195 0.2h:4.2 Stem <l

0.1ij:4.4 0.1¢:7.8 0.5ah64.1 0.2gh12.2 0.1 efg2.5 28j:476 0.2h:3.6 Root «s,
; (PR

1.6fg:9.2 1.6e:34.0 5.4e£:43.8 2.9e44.1 0.3bcd3.1 189e.1417 3.5626.0 oGS
Outer leaves

1.0gh:7.8 3.1f:29.2 1.1ef:45.0 4.6e:36.3 0.2¢d-3.0 709:1198 1.5e26.3 0 sasn T4
Inner leaves

0.1jk:1.6 0.6h:5.0 0.7ef:45.6 0.7hit7.5 0.3efg:2.5 15k+306 0.4¢:8.0 Stem <l

0.1jk:1.3 0.6h:7.6 3.1¢:35.3 0.6hi:7.6 0.1i:1.2 31i:612 0.3h:5.3 Root <z,

8.86 9.09 4.53 9.22 7.77 6.06 6.21 (%) CV

i Data are average ofr&plications.
T The same letter in each column, refers to no fogmit difference at 5% level (Duncan's test).
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Fig. 2. Comparison of fresh lettuce yield (ton‘hander different water and fertilizer
management systems in different plant organs:
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Fig. 3. Comparison of fertilizer use efficiency endiifferent treatments in different lettuce
organs. Residual nitrogen in the soil consistsiftérent losable form of nitrogen, like

ammonia volatilization, leaching, etc.
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Fig. 4. Comparison of fertilizer nitrogen yield aitgl application under different treatments

in different lettuce organs.
LSL&‘““—‘:J“S;‘SAS‘L}d“bLSLAJL‘\;GJJAMJJ‘AA(SJJSCE‘-“PJ‘;OSJJ@JWWGA_‘D(_JS-‘-:‘:'
.J.MS a\:S alils

05858 a8 LS VO/A L8 (a9 50 9 5S) LUSa 5o 55580 2 SELS VY ) glaaasa Hlas o
9\...‘.3;\\_3).A|Q.3|mlaﬁﬁ)&)dgjﬁﬁ)@f;%\V\’/Y3&;J|)BAQ§AJBLJ|JJ}4)USAJJ



....... JALSJJSLALJQT:J\;SJWQT"JLSMGAJWJ‘H

p S LAWY I T Hlad Hu 4 (s 5o ol ol 8050 olS (gl ) allewnc 5o sud Qs (3355380 9 S

L g oad olS afias slaalal Cla HUSA 5o (55080 a8 LS VWVA/Y oud suas 35S HSA Ha (3000
ol sad (Al LUK o 39500 0 S GLS P /P

rane Qi o (0 JSB) 0l o ans S ) suliiad b il glajlas 5o Sas OF Ol

< ok pler 28,8 L8 Ll s dunlie s iline slaslad o w55 V0 slass s o (Eas

ool ud; 0,0 olem polenr o Lo Old oS olul slaslas o a8 oLl Hls Ssdi e 4o

Ou 5 sad @8ly g gl e Do (Bme OF Cpstin Ty Hlas )00 9 aS il (s 5o Gl o se 2ol o8

i el T e 3 daaas slos (2alK L T 5l

x
10000 +— @23 Aug-6 Sep ®7 Sep-22 Sep 3100 // ""\\
X
8000 +—— @23 Sep-T Oct mB Oct-22 Oct 2600 X
.g x-'-"""""__"
< 6000 2100 e T
£ 4000 1600 —T3  —x—T4
2000 - 1100
g =TT e .
0 T 600 : — ==
T4 23 Aug6 Sep T Sep-22 Sep 23 Sep-TOct 8 Oct-22 Oct
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Table 4. Effects of different fertilization andigation methods on water use efficiency in

lettuce.
ol Gyme I8 xS ol > o olas
Water use efficienckgm®  Appliecwateim® he®  Freash weiglkghg®  Treatmer
25.56 3377 86300 T,
26.46 2918 77200 T,
23.20 3112 72200 Ts
551 10948 60300 T,
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Table 5. Nitrogen yield fractionation of soil arettilizer in different lettuce organs.

O350 Jsans
kg N ha' Nitrogen yield R
- ‘SL% J’:S_ Plant organ

Total Soil Fertilizer

T.N.Y S.N.Y F.N.Y
48.24B 22.33b 25.91b Outer leaves Soom sl Sp
77.93a 35.57 a 42.36 a Inner leaves Soos sl S
6.86d 3.42d 3.44d Stem Gl
10.28 c 512 c 5.16c Root s,

T Columns with the same letter are not significadifference at 5% level of Duncan's test.
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