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Table 1- Variance analysis of effect of year, spryed water amount, and time interval between water sprying and baling
on alfalfa losses (F values are presented in this table)
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Table 2- Comparing average alfalfa losses in two years
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Averages with different letters in each column are statistically different at 0<0.01.
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Averages with different letters in each column are statistically different at 0<0.01.
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Table 4- Comparing average alfalfa losses affected by time interval between water sprying and baling

Js ol Ji5 g Jos Ul o515 dlaises L 2,13y Olals @i U oL o Sloj alold
Total losses  Transportation losses Compression chamber Pickup losses Time interval between water sprying
(%) (%) losses (%) (%) and baling (min)
10.93 a 221a 214c 6.58 a 0
10.99 a 2.15a 2.48b 6.35a 30
11.65a 2.06 a 3.05a 6.53a 60
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Averages with different letters in each column are statistically different at a<0.01.
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Table 5- Comparing average alfalfa losses affected by intraction effect of spryed water amount and time interval
between water sprying and baling

rgﬂ)ﬁ' abadsce ALy G diam G G&l.z‘ui Gil.o} alolé [ wb u‘ )‘.ﬁo
Compression chamber losses (%) Time interval between water sprying and baling (min) Spryed water amount (L/ha)

261c 0 0
2.27 de 30 0

3.80a 60 0
2.48 cd 0 250

3.15b 30 250

3.18b 60 250

1.84 ef 0 350

2.14d 30 350

2.70c 60 350

1.63 f 0 450

1.87 ef 30 450
2.53cd 60 450
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Averages with different letters in each column are statistically different at a<0.01.
g )0 bassel )z 5 90y o phw 0SS S ol 2L
Bolie S i g sl S5 mime v s gy b0l 4l bgs e glnools il s Ao s
ot BSOSl s 53 B sl Bl T B ez eongyms ool s0lis ¢SS (St
Gl 85 S 5 53 LDl GLLNDF)  GLJI g (NDF) a5 505 STy 45 b o
Ol Sl e DgldS daSged (59— 9 (ADF) s (ADF) gou ol souSSL o i U =il
g oo il ol lade Joline pShaSleolas glaauwy Jle sl sle icd ) am calises sl Lo
= A et U (bl Gl Aol asl O ke 15148 ols s (7 Jsaz) ami
BociiS Sl o bl BLl o o oSt sle Bl g i e, b 5 &gy (g5, 00
Sl ooy Sy gl s (NDF) 55 mla o o (NDF) i3 50 iSS 4s 5yl Dol
(ADF) ool 3o S SL jo pd B Pl gl g1 a iy 0y g sl o e 0o j0 S
ch s el ol it e Lalas Sy Aol 5o s ixs 00 (g S0l

s, guSlosy s oo a oy sole o a8 35 A sy oA g bl s

Agricultural Mechanization & Systems Research
24(85), 2023

v



FA-0T o/ V£ Y ,lealA0 b lods [T E s/ 55,5UiS oyomw juilSo 5 Beilolus Coliios

S Lb4_>94u u.&.:sj_: 9 ‘rﬂ dolo ‘,.._.MS" = )L)_M

5 00 il Ol e Jlie 45l o ime s

Aold g ol (iudly Of jladle Cod giloylil slo (yid 5l any doigs (S (S S 529 (SW03I> (il lg 4525 — T Jga
(W F 5l (Jouar opal 33 00 483 dlasl) gaisdinns U b Sl

Table 6- Variance analysis of alfalfa quality data after six months storing as affected by spryed water amount and
time interval between water sprying and baling (F values are presented in this table).

20 Jelmob B Jelxol LI osle
ouiss Sy ouiss Sy o 2 oan o ”9 FaS @il 2,2 i Zile
. Organic Degree of I
Sl S Fat Protein matter Ash Dry freedom Source of variation
ADF NDF matter
114" 2.53m 7.95" 0.35™ 1.31m™ 1.31m™ 0.04 ms 2 Replication IS
1.03™ 6.72" 3377 197 180"  1.80™ 158" 3 o3 dly O lade
Sprayed water amount
9 =il ot ol
- - (S A
0.001"m 0.76 ™ 4.48 0.95"m 0.07m 0.07™  20.73 2 . .
Time interval between
water sprying and
balinig
oo 5 o e Jlize
3.33" 13.80" 13.73 0.70™  059™ 059"  19.31" 6 Intraction  between
water amount and
baling time

Sl sire BWS] 595 NS o0 iy Jio! mhaw jo o e M F oy S5 Jlas| zhw o Sl pxe B >
™ Significant difference at a<0.01, *: significant difference at 0<0.05, and ns: no significant difference
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Table 7- Comparing average alfalfa quality properties after six months storing affected by spryed water amount

ADF NDF &= RT3 Gﬂ oole Jrawiyry S oobo b iy of Ao
(%0) (%0) Fat (%) Protein (%) Organic matter (%) Ash (%) Dry matter (%) Spryed water amount (L/ha)
2592a 37.50a 235c 15.14a 90.76 a 9.244a 94.67 a 0
26.6la 36.50a 2.75b 16.61a 89.30a 10.70 a 94,54 a 250
24.48a 34.05b 236¢C 14.79a 89.33 a 10.67a 94.52 a 350
26.17a 35.03b 32la 15.39a 89.36 a 10.64a 94.61 a 450

el SSls slasals iz aesl olil  jlo dxe WS suias lis Golise gy g o 0

Averages with different letters in each column are statistically different at 0<0.01.
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Table 8- Comparing average alfalfa quality properties after six months storing affected by time interval between
water sprying and baling

ADF NDF o g ST 3.)1'.0 S > Sz sobe - GMM b obol Gk u,ols
(%) (%) Fat (%) Protein (%) Organic Ash Dry matter Time interval bet\{veen water sprying and
matter (%) (%) (%) baling (min)
25.76a 35.83a 2.54b 1494 a 89.55a 10.46a 94.39¢c 0
25.78a 36.19a 2.66ab 15.85a 89.75a 10.26 a 9456 b 30
25.85a 35.30a 2.80a 15.65a 89.77 a 10.23a 94.82 a 60
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Averages with different letters in each column are statistically different at a<0.01.
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Table 9. Comparing average alfalfa quality properties after six months storing affected by intraction effect of spryed
water amount and time interval between water sprying and baling

ADF NDF e i 2l it U bl gl ol 2 il Of e
(%) (%) Fat (%) Dry({;)‘;ﬁer Time inte 2’: (Ij l;))ztl\;\:]e;r(ln\;\ﬁ;er sprying Spryed water amount (L/ha)
26.85 bc 41.00 a 2.05 ef 94.45 de 0 0
23.80d 35.00 ¢ 250d 94.54 d 30 0
27.10b 36.50 bc 250d 95.04 b 60 0
24.64 cd 3140¢e 2.50d 94.31e 0 250
30.40a 4210 a 2.50d 94.54 d 30 250
24.80 cd 36.00 bc 3.25b 94.77 be 60 250
23.85d 33.80 cd 2.90c 94.53 d 0 350
22.20d 34.95¢ 2.23¢e 9492 b 30 350
27.40b 33.40d 1.95f 94.11f 60 350
27.70b 37.10b 2.73 cd 94.24 ef 0 450
26.70 bc 32.70de 3.40ab 94.23 ef 30 450
24.10d 35.30¢c 3.50a 95.36 a 60 450
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Averages with different letters in each column are statistically different at 0<0.01.
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Table 10- Average aflatoxin of alfalfa samples after six months storing affected by intraction effect of spryed water
amount and time interval between water sprying and baling

e jlade dipdiy M
S g W Jlade
Aflatoxin amount (ng/kg)

Maximum allowed

G G s.bl.g’ui Sl alold LXWpge- N of lado

Time interval between water Spryed water

(ng/kg) amount (min) sprying and baling amount (L/ha)
20 <1 0 0
20 <1 30 0
20 <1 60 0
20 <1 0 250
20 <1 30 250
20 <1 60 250
20 <1 0 350
20 <1 30 350
20 <1 60 350
20 <1 0 450
20 <1 30 450
20 <1 60 450
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Table 11- Increase in gross return by decreasing alfalfa losses compared to control treatment in the first year

4 Comd AIBL 003l il baslew Ay e

a5 G (A6 ol yo i l33!

G G&L{ui Sl lold

Gy O ylade
) aals Lo Costs of by b RGP ;.
o) o treatments o o o
Priority Increase in gross return (Rial/ha) Increase in gross income Time |nterva_l between Spryed water
compared to th(_e control compared to th_e control water sprying and amount (L/ha)
treatment (Rial/ha) treatment (Rial/ha) baling (min)
- 0.00 0.00 0.00 0 0
- 0.00 0.00 0.00 30 0
- 0.00 0.00 0.00 60 0
3 2225.82 3.04 2228.86 0 250
8 -458.39 1638.04 1224.65 30 250
6 521.33 1638.04 2204.37 60 250
1 2445.04 4.26 2449.30 0 350
5 1329.69 2344.26 3673.95 30 350
4 1746.08 2344.26 4090.33 60 350
2 2260.13 5.47 2265.60 0 450
7 -176.53 3005.47 2828.94 30 450
9 -1866.55 3005.47 1138.93 60 450
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Table 12- Increase in gross return by decreasing alfalfa losses compared to control treatment in the second year

A 033k el

A6 sl yo iul38l

aald Hlows 4y S L)l &y 30 Al Hlows 4y S S dsam b ol oyl
Vf’"‘ .3| Increase in gross Costs of Increase in gross Time interval B
Priority return compared to treatments  jncome compared to the between water Spryed water
the control treatment (Rial/ha) control treatment sprying and baling ~ amount (L/ha)
(Rial/ha) (Rial/ha) (min)
- 0.00 0.00 0.00 0 0
- 0.00 0.00 0.00 30 0
- 0.00 0.00 0.00 60 0
2 4518.90 3.79 4522.68 0 250
9 -7783.62 2093.79 -5689.83 30 250
8 -5473.64 2093.79 -3379.86 60 250
5 1769.73 5.30 1775.03 0 350
6 960.86 2905.30 3866.17 30 350
7 -3051.20 2905.30 -145.89 60 350
3 2838.10 6.82 284491 0 450
1 5241.29 3706.82 8948.10 30 450
4 2299.11 3706.82 6005.93 60 450
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Table 13- Increase in gross return by decreasing alfalfa losses compared to control treatment based on present value
of income and cost in the first and second years

Ca gyl 053 L33! b syl pge Jlw ‘_Js‘ Jlw Lo sLows
Priority . AL b b ol Second year First year Treatments
7 S35 J -
anld Hlows oy 3 AL ol ol ol e
Increase in Present Present ol yo oy alolé oeily
gross return value of value of e 3o AL e 3o ABG Py o
with resPEFt to costs gross income Costs Increase Costs Increase Time spryed
tr%%f:;:gm (Rialfha)  (Riallha)  (Rial/ha) 5 gross  (Rialha) Ll interval water
(Rial/ha) income income (min) amount
(Rial/ha) (Rial/ha) (L/ha)
- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0
- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 30 0
- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 60 0
1 5363.74 5.67 5369.41 3.79 4522.68 3.04 2216.62 0 250
9 -5863.33 3136.97  -2726.37 2093.79 -5689.83 1638.04  1334.87 30 250
8 -3279.57 3136.97 -142.60  2093.79  -3379.86  1638.04  2547.27 60 250
3 3673.94 7.94 3681.88 5.30 1775.03 4.26 2461.55 0 350
5 1996.92 4361.70 6358.62  2905.30  3866.17 2344.26  3784.17 30 350
7 -372.68 4361.70 3989.02 2905.30  -145.89  2344.26 444548 60 350
2 4230.90 10.21 424111 6.82 284491 5.47 2265.60 0 450
4 3463.02 5579.49 904251 3706.82  8948.10 300547  2926.91 30 450
6 -270.05 5579.49 5309.44  3706.82 6005.93  3005.47  1494.07 60 450
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Abstract

In this research, effects of water sprayed over the upper layer of the mowed and rowed alfalfa
(before baling) on quantitative and qualitative losses of alfalfa during baling process were
evaluated. The study was conducted in the form of split plot experiment with 12 treatments and
three replications from 2020 to 2022. Main plots were the amount of water sprayed on the
alfalfa with four levels of water (0, 250, 350, and 450 liters per hectare). Subplots were the time
interval between spraying water on alfalfa and baling operation (0, 30, and 60 minutes after
spraying water). Alfalfa losses at the baler pickup and compression chamber, during
transportation, and total losses were measured. Alfalfa dry matter, crude protein, fat, organic
matter, ash, acid detergent fiber, neutral detergent fiber was measured, and amount of aflatoxin
were also detected after six months of storage. Results showed that spraying 450 L water per
hectare decreased alfalfa losses at baler pickup and compression chamber, transportation, and
total losses by 20.4, 34.3, 4.7, and 21.1% respectively, compared to the control treatment. Time
interval between spraying water on alfalfa and baling time had no significant effect on alfalfa
losses during baling operation and transportation. Results also indicated that spraying water on
alfalfa before baling operation had no significant negative effects on alfalfa quality after six
months storing and did not reduce alfalfa quality during storing time.
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