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Introduction 

Guilan Province is a cornerstone of Iran's rice production, benefitting from a unique and favorable 

climate. However, rising population pressures and limited resources necessitate optimized land use 

strategies. Cultivating a second crop following rice harvest presents a critical opportunity to enhance 

productivity, boost farmer incomes, and promote ecological sustainability. Despite this potential, a sharp 

and concerning decline in the cultivation area of forage crops—both nationally and within Guilan 

specifically—underscores the urgency of addressing this issue. Triticale emerges as a promising second 

crop candidate due to its high yield potential and excellent nutritional value, with prior studies confirming 

its profitability compared to other cereals. While research on forage crop profitability exists, the 

development of second cropping in Guilan faces distinct challenges, including mechanization barriers and 

high production costs. Consequently, this study was designed to conduct a comprehensive technical and 

economic evaluation of different triticale planting methods as a second crop in Guilan's paddy fields, aiming 

to identify the most optimal cultivation practice. 

 

Materials and Methods 

This study aimed to evaluate the efficacy of different planting methods for triticale cultivated as a 

second crop in the paddy fields of Guilan Province, Iran.The two-year field experiment (2020-2022) was 

conducted at the Rice Research Institute's experimental station (37°10'N, 49°39'E). Five planting techniques 

were compared in a completely randomized design: (P1) mechanical broadcasting with a fertilizer spreader 

followed by furrower incorporation; (P2) mechanical broadcasting with a spreader followed by disc 

incorporation; (P3) manual broadcasting followed by furrower incorporation; (P4) manual broadcasting 

followed by disc incorporation; and (P5) fully manual seeding. The evaluation encompassed both technical 

parameters (e.g., forward speed, theoretical and effective field capacity) and economic indices (including 

net profit, benefit-cost ratio, and return on investment). All collected data were statistically analyzed using 

SPSS and Excel software. 

 

Results and Discussion 

This study evaluated various methods for cultivating triticale, assessing their operational efficiency, 

impact on yield, and economic profitability. The analysis revealed a profound advantage of mechanization 

over manual labor. Mechanized techniques, especially those using broad-application spreaders, were 

exceptionally efficient, achieving a field capacity of 1.0 hectare per hour. In stark contrast, manual seeding 
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was drastically slower, requiring 238.46 man-hours per hectare, creating a significant bottleneck that 

prolonged entire operations. A rigorous statistical analysis confirmed that the cultivation method had a 

highly significant impact on yield. The method involving a rotavator combined with manual seeding 

consistently delivered the highest yields for both fresh and dry forage. However, this high-yielding method 

proved to be the least economical. It incurred the highest production cost, resulting in a loss-making benefit-

cost ratio for both fresh and dry forage, making it an unsustainable choice.his economic assessment 

evaluated various triticale cultivation methods in Guilan Province, considering both fresh and dry forage 

yields. For fresh forage, Method P5 (manual seeding) incurred the highest production cost at 254,405,000 

Rials/hectare, while Method P2 (spreader sowing + disc incorporation) demonstrated the lowest cost per 

kilogram, amounting to 3,180.9 Rials/kg. Method P2 emerged as the most profitable, yielding a net profit 

of 25,275,430 Rials/hectare with a favorable benefit-cost ratio (BCR) of 1.38. It was followed by Methods 

P1 (15,876,070 Rials/hectare, BCR 1.24) and P3 (2,498,310 Rials/hectare, BCR 1.03). Method P2 showed 

strong financial performance with a sales return rate of 27.71% and a return on investment of 38.33%. 

Conversely, Methods P5 (BCR 0.47) and P4 (BCR 0.88) were identified as uneconomical due to their BCRs 

falling below one. In the scenario for dry forage, Method P5 (manual seeding) again presented the highest 

final production cost at 26,850 Rials/kg, whereas Method P2 (spreader sowing + disc incorporation) was 

the most cost-efficient at 7,447 Rials/kg. Method P2 significantly outperformed other treatments in 

profitability, achieving a net profit of 111,153,750 Rials/hectare and a robust BCR of 2.69. Methods P1 

(95,795,750 Rials/hectare, BCR 2.46) and P3 (58,447,750 Rials/hectare, BCR 1.81) secured the second and 

third ranks, respectively. For Method P2, the sales return rate was notably high at 62.76%, with a 

corresponding return on investment of 168.55%. Method P5 proved uneconomical for dry forage production 

as well, with a BCR of 0.74. In conclusion, the economic analysis strongly supports Method P2 (spreader 

sowing + disc seed incorporation) as the optimal and most profitable approach for triticale cultivation in 

Guilan Province, irrespective of whether the goal is fresh or dry forage. Its superior profitability and 

excellent investment returns, contrasted with the uneconomical nature of Methods P4 and P5 (particularly 

for fresh forage, and P5 for dry forage), clearly highlight its advantage. 

 

Conclusion 

According to the findings, from a technical standpoint, the sowing method using a fertilizer spreader 

followed by seed incorporation with a disc (P2) proved to be the most time-efficient, requiring 15.6 hours 

per hectare. This method, along with treatment P1 (16.6 hours/hectare), demonstrated a significant 

advantage in operational speed and efficiency compared to manual broadcasting and seeding methods (P3: 

17.3 hours/hectare, P4: 17.17 hours/hectare, and P5: 238.46 hours/hectare).Economically, for fresh forage 

harvest, method P2 yielded the best results, with a net profit of 25,275,430 Rials per hectare and a benefit-

cost ratio (BCR) of 1.38. In contrast, methods P4 (BCR 0.88) and P5 (BCR 0.47) were found to be 

uneconomical. Similarly, for dry forage harvest, method P2 again led with a net profit of 111,153,750 Rials 

per hectare and a BCR of 2.69, while P5 (BCR 0.74) lacked economic justification.Therefore, considering 

operational speed, efficiency, high profitability, and a favorable return on investment for both fresh and dry 

forage yields, the sowing method using a fertilizer spreader combined with disc seed incorporation (P2) is 

recommended as the optimal approach for triticale cultivation in Guilan Province. 
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ĂåĀöÝ¢LÅv āºLÉ Ç½vÀñ Ĉæþù ćv  wz vÀöí I¾òĉ¹ ćĀLÅ ¿v )  ¹ĀLÅ üĊòýwĊù

  ÌõwL·wLý0*,+    üĉ¾¤LLLÊĊz I½wL¤îă ½¹ ówLĉ½ ûĀĊöĊù¹ĀLLLÅ   ûwLĊù ½¹ v½

ĂåĀöÝ ûwăwĊñ  ĂÞõwÖù ¹½Āù ćvĂ¤LÉv¹    ¿v Ĉíw³ èĊê´£ üĉv ªĉw¤ý )¢LÅv

 ûj¢LLLÅv  ĂLåĀöÝ ½ºLþâ¯ ÿ ¹Ā¸ý ºLĊõĀ£ ĂLí  ĂLêÖþù ½¹ ćvĂLÞõwLÖù ¹½Āù  

ć¹wLÎ¤év¾Ċá  ā¹Āz  I³ ½¹wĂí Ĉõ    IìLÉ¾£ IìLÉwù IĂõwîĊ¤ĉ¾£ IvÀöí ºĊõĀ£

ĂåĀöÝ ćĒéwz ÿ ¾ö·  ć¹wLLÎ¤év ÿ ½ÿj¹ĀLLÅ MĒùwí ćvāºLLÉ Ĉzwĉ¿½v    ¢LÅv

$Saberi et al., 2017  IĂÖzv½ üĊúă ½¹ )#    wz  ¢LÊí ĂÞLÅĀ£ Iów³ üĉv

Èõw¯ wz ûĒĊñ ć½vÀĊõwLLÉ ĈLLÑv½v ½¹ ÷ÿ¹  Üzwþù ¢ĉ¹ÿº´ù ¾ĊÚý Ĉĉwă

üĊLÉwù ¹Ā{úí IĈLÊîă¿ ¡ĒîLÊù IxjĂþĉÀă ÿ ĈLÎLÎ¸£ ¡đj  ćwă

  ÿ ºĊõĀ£ ºþĉj¾å ûºLÉ āÀĊýwîù IûwĊù üĉv ½¹ )¢LÅv Ă«vĀù ć½ÿj¾å ćđwz

Ĉù IĈLÑv½v ć¿wLÅĀý ÿ ÀĊĄ¬£  ÿ ½wí Ĉ¤¸LÅ ć¾ĊòúLÊ¯ ½ĀÕ Ăz ºývĀ£

ĂþĉÀă$ ºă¹ ÈĉvÀåv v½ ûwùºýv½ ÿ ā¹v¹ Èăwí v½ ºĊõĀ£ ćwăBesharati 

Moghadam et al., 2022; Rabiei et al., 2024 .( 

zÈăÿÂ~ Ĉ·¾āºá ¡w¬ĉÀ{LÅ IwăyLÅwþù v½ ćv  ćv¾z óĀLÎ´ù üĉ¾£

ā¹¾í Ĉå¾Þù ûĒĊñ ½¹ ÷ÿ¹ ¢Êí ĂÞÅĀ£  ºýv$Atghaei Kordkolaei 

et al., 2013#  ÓĀö¸ù ¢LLLÊí ć¾£¾z ¾òĉ¹ ¡wLÞõwLÖù ĂLí ĈõwL³ ½¹ I

ĂåĀöÝ ûwăwĊñ øĉ¹ Ôĉv¾LÉ ½¹ v½ Ā« wz ćv  Ìõw· ¢LÊí ¾z ûĒĊñ ûw¤LÅv

  ûwLăwLĊñ üĉvā¹v¹ ûwLLLÊý Lýv$ ºLamei Harvani et al., 2015  #  ÿ

ĂLåĀöÝ ûwLăwLĊñ ¿v Ĉæö¤¸ù ¡wL{Ċí¾£ć¹wLLLÎ¤év v½ ćvĂLþĉÀñ üĉ¾£  wLă

ĂLL¤LLLÆýv¹ LLýv$ ºAlizadeh & Ferdowsi, 2023  )#Ĉ·¾z  ûwLLêê´ù  

ć½ÿj¹ĀLLLÅ  ºLĊõĀ£  ÷Āòõćwă  ĂåĀöÝćv  v½  wz  ā¹wLæ¤LLLÅv  ¿v  Ì·wLLLÉćwă  

ć¹wLLÎ¤év  ÿ  ā¹¿wz  Çÿ¾å  ½¹  ûw¤LLÅv  ûw¤LLÆöñ ºý¹Āúý ĈLLÅ½¾z  ÿ  Ăz  üĉv  

Ă¬Ċ¤ý ºýºĊLLÅ½  Ăí ¢{LLÆý  āºĉwå(ĂþĉÀă  ćv¾z  ºĊõĀ£  ĂåĀöÝ¾£    ìLLÉwù



     ĈæÅĀĉ                                                           ā½ÿ¹ *ć¿½ÿwÊí ûĀĊÅvÀĊýwîù Ăĉ¾Êý,+    ā½wúÉ.*   ówÅ,/+/                                  ̸͊ 

 

 

ôñĂLLÉĀ·ćv  ÿ  ĂåĀöÝ  ìLLÊ·  ìLLÉwù  ĈõĀúÞù    yĊ£¾£ Ăz-*,+    ÿ.*1  

¢Þæþù ówĉ½  ćv¾z  āºþþíºĊõĀ£  Ăz āv¾úă  ¹½v¹  )ā¹¿wz  Çÿ¾å    āºLLÉ¹½ÿj¾z

ĂåĀöÝ ćv¾z¾£  ìLÉwù  ôñĂLÉĀ·ćv  ÿ  ĂåĀöÝ  ìLÊ·  ìLÉwù  ĈõĀúÞù    Ăz

 yĊ£¾£-*4+    ÿ,*3/  ¹ĀLLLÅ ºLLLÍ½¹  Ăz  āv¾úă  $ ¹½v¹Asadi et al., 

2022)#   

  ćđwLz ôLĊLLLÆýwL¤~ ÿ ÷ÿ¹ ¢LLLÊí Ĉ£wLĊ³ ¢LĊúăv ü¤å¾ñ ¾Úý ½¹ wLz

  ºùj½wí ć¹wÎ¤év ÿ Ĉþå ćwă½wîăv½ Ătv½v ¡½ÿ¾Ñ üĊþ°úă ÿ IĂõwîĊ¤ĉ¾£

ā¾Ąz ÈĉvÀåv ćv¾z  ć¹wLLLÎ¤év ÿ Ĉþå ĈzwLĉ¿½v ãºLă wLz èĊê´£ üĉv Ić½ÿ

Çÿ½Ăz ĂõwîĊ¤ĉ¾£ ¢LLÉwí äö¤¸ù ćwă  ĈLLÑv½v ½¹ ÷ÿ¹ ¢LLÊí ûvĀþÝ

  ¢LÉwí Çÿ½ ½wúĊ£ üĉ¾¤Ąz ĂĊLÍĀ£ ¢ĉwĄý ½¹ ÿ ûĒĊñ ûw¤LÅv ć½vÀĊõwLÉ

Ì·wÉ ¾Úý ¿v  )¢Åv āºÉ ÷w¬ýv ½Āí¼ù ćwă 

-̹  Çÿ½ ÿ ¹vĀùwă 

  üĉvĂÞõwÖù    ãºă wz  ĈLLLÅ½¾zÇÿ½ ¡v¾§v  ćwă  äö¤¸ù  ¾z ¢LLLÉwí

 ć½vÀĊõwLLÉ ĈLLÑv½v ½¹ ÷ÿ¹ ¢LLÊí ûvĀþÝ Ăz ĂõwîĊ¤ĉ¾£ ¹¾îöúÝ  ÀĊý ÿ I

ĈzwLĉ¿½v  Ì·wLLLÉ Ĉ·¾zĂLþĉÀă ÿ Ĉþå ćwLăćvI    ĈÝv½¿ ówLLLÅ ÿ¹ ĈÕ 

,/++(,.44    ÿ,/+,(,/++   ÿ ëw· ć½vÀĊõwLLÉ ¡wêĊê´£ āwòĉw~ ½¹

½ĀLÊí ªý¾z ¡wêĊê´£ ĂLÆLÅĀù xjI    ĈĉwĊåv¾â« óĀÕ ½¹ Üévÿ/4   Ă«½¹

  ÿ.4    ĈĉwĊåv¾â« Ï¾Ý IĈé¾LÉ ĂêĊé¹.2   ÿ Ă«½¹,+   ÿ ĈõwúLÉ ĂêĊé¹

  Ûwæ£½v.4  wĉ½¹ ²ÖLÅ ¿v ¾¤ùI  āºăwLÊù ¡½ĀLÍ Ăz  v¾«v ćv LÉºā¹v¹ )wă  ¿v  

  èĉ¾ÕĂLýĀúýäö¤¸ù ¡wLÞÖé ¿v ć½v¹¾zI ¡¾í ½¹  ûwLLLÆîĉ ¹wLÞzv wLz ĈĉwLă

,-=-+    ¾¤ù$-/+  #Üz¾ù¾¤ùI    ÿwÎ£ MĒùwí ±¾Õ yõwé ½¹  Ĉå¹wz  0    ½wúĊ£

ÿ  0  Üú« ½v¾î£  ÿ ć½ÿj ĂĉÀ¬£ ôĊö´£ ÿºLÉºý  )  ĈLÅ½¾z ¹½Āù ćwă½wúĊ£

  5¿v ºý¹Āz ¡½w{Ý   

,( $ ¾tÿ½wå wz ½¼z û¹¾í ëw· ¾ĉ¿ & Çw~¹Āí wz ĈÉw~½¼zP1# 

-( $ ìÆĉ¹ wz ½¼z û¹¾í ëw· ¾ĉ¿ & Çw~¹Āí wz ĈÉw~½¼zP2# 

.( $ ¾tÿ½wå wz ½¼z û¹¾í ëw· ¾ĉ¿ & ¢Å¹ wz ĈÉw~½¼zP3# 

/( $ ìÆĉ¹ wz ½¼z û¹¾í ëw· ¾ĉ¿ & ¢Å¹ wz ĈÉw~½¼zP4# 

0( $ ¢Å¹ wz ć½wí½¼zP5# 

  Ă¤ĉºĊLÅv wz ĈLÅ½ Ĉ¤öĊLÅ ûj ëw· ¢åwz44*1  Ĉîĉ¾¤îõv ¢ĉvºă I

2/*+    Ĉõj üz¾í ºLÍ½¹ I¾¤ù ¾z Äþúĉ¿ ĈLÅ¹43*,  ûÁÿ¾¤Ċý ºLÍ½¹ I

 ôí,0*+  x¼« ôzwé ¾æLÆå I/*3  ĈöĊù  ôzwé øĊLÅw¤~ ÿ ÷¾ñĀöĊí ¾z ¾¤ù

  x¼«-23  ĈöĊù)¢Åv ÷¾ñĀöĊí ¾z ¾¤ù 

  ûvÀĊù Ăz Iëw· Ĉĉv¼á ¾LÍwþÝ ¢ĉĀê£ ćv¾z0+    ½w¤îă ½¹ ÷¾ñĀöĊí

  ÿ  ôL ĉ¾£ ¡wLæLLLÆå¾~ĀLLLÅ ¹Āí1+    È¸~ ā½ÿv ¹Āí ½wL¤îă ½¹ ÷¾ñĀöĊí

  ûvÀĊù Ăz ÿ ºĉ¹¾ñ-0+   ½¹ )ºLÉ ¢LÊí Áw~ øé½ ½¼z ½w¤îă ½¹ ÷¾ñĀöĊí

äöÝ ó¾¤þí ćv¾z ºLLÉ½ ô³v¾ù ĈÕ  ½vºêù Ăz ûĒå¾£ øLLÅ ¿¾ă ćwă-  

  w£ ¢LÉwí Ăö³¾ù ćvº¤zv ¿v ¢zĀÕ½ üĊùw£ )ºLÉ ĈLÉw úLÅ ½w¤îă ½¹ ¾¤Ċõ

Ĉñºý½wz ¿v ¢Év¹¾z ¿v ô{é  )ºÉ üĊùw£ āºÉ ÷w¬ýv ćwă 

  ã¼³ ¿v Ä~ I²ÖLLLÅ º³vÿ ½¹ ¾£ ĂåĀöÝ ¹¾îöúÝ üĊĊÞ£ ½ĀÚþù Ăz

ĂĊLLLÉw³ ¾§v  ¾ă ćwĄ¤ýv ÿ vº¤zv ¿v ¾¤ù øĊý ÿ ć½wþí ÓĀÖ· ôùwLLLÉ$ ćv

  ćv¾z )ºLÉ üĉ¿Ā£ ĂöLÍwåĒz óĀLÎ´ù ÿ ÷w¬ýv ¢LÉv¹¾z ¡wĊöúÝ I#¡¾í

ā¿vºýv  ½wúĊ£ ¾ă ¿v ¾£ ĂåĀöÝ ÷¾ñĀöĊí ìĉ IìLLÊ· ĂåĀöÝ ¹¾îöúÝ ć¾Ċñ

ĂýĀúý ÿ xw¸¤ýv Ĉå¹wLLÎ£ ¡½ĀLLÍ Ăz  ¡ºù Ăz wă/3    wz ûÿj ½¹ ¢ÝwLLÅ

  ćwù¹20  Ĉ¤ýwLÅ Ă«½¹  ¹¾îöúÝ )ºýºĉ¹¾ñ üĉ¿Ā£ Ä LÅ ÿ ìLÊ· ¹v¾ñ

  ¢zĀÕ½ ÃwÅv ¾z ìÊ· ĂåĀöÝ ĈĉwĄý,0  )ºÉ Ă{Åw´ù ºÍ½¹ 

ā¿vºývÌ·wLÉ Ĉzwĉ¿½v ÿ ć¾Ċñ  ÷w¬ýv È¸z ÿ¹ ½¹ Èĉwù¿j üĉv ćwă

  )ºÉ 

̸-̹-  Ĉzwĉ¿½v Ĉþå ćwă 

ā¿vºýv ½ĀÚþù Ăz IÈ¸z üĉv ½¹Ì·wLLÉ ć¾ĊñĈþå ćwă   ¿v ĈLLÊ¸z

üĊù¿ëw· ÷w¬ýv ¿v ºÞz ć½vÀĊõwLÉ āwòĉw~ ćwă  Ăz ć¿½ÿ0   ĂÞÖé0+=-+  

¤ù øĊLÆê£ ć¾  ËwÎ¤·v ¢Éwí Çÿ½ ćwă½wúĊ£ Ăz Ĉå¹wÎ£ ¡½ĀÍ Ăz ÿ

  )¢åwĉÌ·wLLÉ üĉv ¿v ìĉ ¾ă Ă{LLÅw´ù Çÿ½ Ĉþå ćwă Ăz  ±¾LLÉ¾ĉ¿  

v  5¢Å 

̸-̸-̹-  ćÿ¾ÊĊ~ ¢Ý¾Å 

ā¿vºýv ćv¾züĊLÉwù ćÿ¾LÊĊ~ ¢Ý¾LÅ ć¾Ċñ  I¾z½wí ÿ ûv¹¾ñ¹Ā· ćwă

  ¢åwLLÆù ¾z½wí wĉ ûv¹¾ñ¹Ā· üĊLLÉwù Ăí Ĉýwù¿ ¡ºù-+    ½¹ v½ ć¾¤ù

Ĉù ¡wĊöúÝ ćv¾«v ûwù¿  ½v¾î£ ½wĄ¯ ½¹ ¾¤ùĀý¾í ¿v ā¹wæ¤LÅv wz v½ ºĉwúĊ~

ā¿vºýv  ¿v ¢ÝwLÅ ¾z ¾¤ùĀöĊí yLÆ³ ¾z ćÿ¾LÊĊ~ ¢Ý¾LÅ Ä LÅ ÿ ć¾Ċñ

  ĆÖzv½,  )ºÉ Ă{Åw´ù 

$,#                                                    Ὓ
Ȣ

 

ûj ½¹ ĂíI  S   yLLÆ³ ¾z ćÿ¾LLÊĊ~ ¢Ý¾LLÅJ¢ÝwLLÅ ¾z ¾¤ùĀöĊí  T  

  ¢åwÆù û¹¾í ĈÕ ćv¾z āºÉ ã¾Í ûwù¿-+  ĂĊýw§ yÆ³ ¾z ¾¤ù  ¢Åv ) 

̹-̸-̹- ĂÝ½Àù ¢Ċå¾Ù ć¾Úý ćv 

ĂÝ½Àù ¢Ċå¾Ù  ½¹ ûÿºz āwò¤LLÅ¹ ¹¾í½wí ¢Ċå¾Ù ¾òýwĊz Ić¾Úý ćv

¢éÿ ü¤å¾ñ ¾Úý  ¾z ½w¤îă yLÆ³ ¾z Ì·wLÉ üĉv )¢LÅv āºLÉ äö£ ćwă

  ĆÖzv½ ¿v ¢ÝwÅ-  $ ºùj ¢Å¹ ĂzAlmassi et al., 2015#) 

$-                                                  #4&# 

ûj ½¹ ĂLíI  TFC  ĂLÝ½Àù ¢LĊå¾Ù  yLLLÆ³ ¾z ć¾Úý ćv  ¾z ½wL¤îă

¢ÝwLÅ  IS    ¢í¾³ ¢Ý¾LÅ  I¢ÝwLÅ ¾z ¾¤ùĀöĊí yLÆ³ ¾zW   ½wí Ï¾Ý

üĊÉwù  )¢Åv ¾¤ù yÆ³ ¾z 

̺-̸-̹- ĂÝ½Àù ¢Ċå¾Ù ¾§où ćv 

ĂÝ½Àù ¢Ċå¾Ùćv ¾§où    ¢LĊå¾Ù ĂLí ¢LÝwLLLÅ ¾z ½wL¤îă yLLLÆ³ ¾z

Ĉù ûwLLLÊý v½ āwLò¤LLLÅ¹ ĈÞévÿ ¹¾í½wLí ĆLÖzv½ ¿v ºLă¹.   LLLÉ üĊĊÞ£  º

$Almassi et al., 2015)#   



̹͊                                                                                                     ĂõwîĊ¤ĉ¾£ ¢Éwí ćwă Çÿ½ ć¹wÎ¤év ÿ Ĉþå Ĉzwĉ¿½v  ) ) ) 

 

 

 

$.                                                  #Ὁ&# 

  ½¹ ĂíûjI  EFC  ĂÝ½Àù ¢Ċå¾Ù  yÆ³ ¾z ¾§où ćv ¢ÝwÅ ¾z ½w¤îă  J

A   ÿ J½w¤îă yLÆ³ ¾z āºLÉ ½wí ¢³wLÆùtT    ½wí ćv¾«v ûwù¿ ¡ºù ôí

ûwù¿ ¡ºù ôùwLLÉ Ăí ¢LLÅv ¢ÝwLLÅ yLLÆ³ ¾z  ºĊæù ¾Ċá ÿ ºĊæù ćwă

)¢Æă ÀĊý #āºÉ äö£$ 

͈-̸-̹- ĂÝ½Àù ā¹¿wz ćv 

ĂÝ½Àù ā¹¿wz  ćv¡½w{Ý  vĂÝ½Àù ¢Ċå¾Ù ¢{LLÆý ¿v ¢LLÅ  Ăz ¾§où ćv

ĂÝ½Àù ¢Ċå¾Ù  ćvv )ć¾Úý  ā¹¿wz üĉ  ½w§j ôùwÉ  ĂÝ½Àù ½¹ āºÉ äö£ ûwù¿

  ÿĈăw£Āí  Ĉù üĊLÉwù ôùwí Ï¾Ý ¿v ā¹wæ¤LÅv ½¹)¹ĀLÉ  ĂÝ½Àù ā¹¿wz  ¿v ćv

  ĆÖzv½/  $ ºÉ Ă{Åw´ù ºÍ½¹ yÆ³ ¾zAlmassi et al., 2015#.   

$/                                        #&Ὁ ρππ 

ûj ½¹ ĂíI  FE    ā¹¿wzĂÝ½ÀùvºLLLÍ½¹ yLLLÆ³ ¾z ć  JEFC    ¢Ċå¾Ù

ĂLÝ½Àùv  yLLLÆ³ ¾z ¾§où ć¢LÝwLLLÅ ¾z ½wL¤îă  JTFC   ¢LĊå¾Ù ĂÝ½Àù v  ć

  yÆ³ ¾z ć¾Úý¢ÝwÅ ¾z ½w¤îă  ¢Åv)    

̹-̹-  Ĉzwĉ¿½v ć¹wÎ¤év ćwă 

Ì·wLLÉ üĉ¾¤úĄù  ¹½Āù ¢LLÊí ćwă½wúĊ£ ½¹ Ăí ć¹wLLÎ¤év ćwă

¢å¾ñ ½v¾é ĈÅ½¾z    Ôzvÿ½$1    w£4#  5¿v ºý¹Āz ¡½w{Ý I 

̸-̹-̹- $ Ìõw· ¹ĀÅNR # 

  Ìõw· #ºùj½¹$ ¹ĀLLLÅ$NR #  ĂþĉÀă wz Ìõw·wý ºùj½¹ ôLLLÑwæ£ ¿v

Ĉù ¢Åºz óĀÎ´ù ºĊõĀ£  ĆÖzv½ ¿v Ìõw· ¹ĀÅ )ºĉj0    yÆ³ ¾z  ¾z ówĉ½

  ½w¤îăºÉ Ă{Åw´ù  $Asadi et al., 2024)#    

$0                                                  #NR=TR−TC 

  Iûj ½¹ ĂíNR   I½w¤îă ¾z ówĉ½ yLÆ³ ¾z Ìõw· ¹ĀLÅTR   ºùj½¹

  ÿ ½w¤îă ¾z ówĉ½ yÆ³ ¾z óĀÎ´ù ºĊõĀ£ Ìõw·wýTC ĂþĉÀă    ºĊõĀ£ ôí

½w¤îă ¾z ówĉ½ yÆ³ ¾z óĀÎ´ù  ¢Åv)    

̹-̹-̹-  $ Ìõw·wý ºùj½¹TR # 

Ìõw·wý ºùj½¹  $TR#   ¢úĊé ½¹ óĀLLÎ´ù ¹¾îöúÝ x¾LLÒöLLÍw³ ¿v

  ĆÖzv½ ¿v Ìõw·wý ºùj½¹ )¹ĀLLÉ Ĉù ôLLÍw³ Çÿ¾å1    ¾z ówĉ½ yLLÆ³ ¾z

$ ºÉ Ă{Åw´ù½w¤îăAsadi et al., 2024)#  

$1                                              # TR= Y × Py 

  Iûj ½¹ ĂíTR    ¾z ówĉ½ yLLÆ³ ¾z óĀLLÎ´ù ºĊõĀ£ Ìõw·wý ºùj½¹

  I½w¤îăY   ÿ ½w¤îă ¾z ÷¾ñĀöĊí yLLÆ³ ¾z óĀLLÎ´ù ¹¾îöúÝPy    ¢úĊé

  ÷¾ñĀöĊí ¾z ówĉ½ yÆ³ ¾z óĀÎ´ù Çÿ¾å¢Åv)    

̺-̹-̹-  $ ĂþĉÀă Ăz āºĉwå ¢{ÆýCR# 

 Ăz āºĉwå ¢{LLÆýþĉÀă$ ĂCR ĂþĉÀă Ăz Ìõw·wý ºùj½¹ øĊLLÆê£ ¿v #

Ĉù ôLLÍw³ ºĊõĀ£  ÿ ¹ĀLLÉĀúÞùMđ    üĉv  ¢{LLÆý  wz  Ă{LLÅw´ù ìĉ ½wĊÞù

ĈùĀLLÉ  )¹Ĉ£½ĀLLÍ ½¹    üĉv Ăz ºLLÉwz ìĉ ¹ºÝ ¿v ¾¤ñ½Àz ¢{LLÆý üĉv Ăí

  ¾Úý ¿v ½wúĊ£ ÿ ā¹Āz ºĊõĀ£ ĂþĉÀă ¿v ¾¤LÊĊz ½wúĊ£ ºùj½¹ Ăí ¢LÅv ÷ĀĄæù

Ĉù ć¹wLÎ¤év ¾Ċá ºĊõĀ£ ¡½ĀLÍ üĉv ¾Ċá ½¹ ÿ óĀ{é ôzwé ć¹wLÎ¤év  )ºLÉwz

  Ăz āºĉwå ¢{LÆýþĉÀă$ ĂCR  ĆÖzv½ ¿v #2 $ ºLÉ Ă{LÅw´ùAsadi et al., 

2024)#    

$2                                                       #ὅὙ   

  Iûj ½¹ ĂíCR   IĂþĉÀă Ăz āºĉwå ¢{LLÆýTR    ºĊõĀ£ Ìõw·wý ºùj½¹

  ÿ ½w¤îă ¾z ówĉ½ yLÆ³ ¾z óĀLÎ´ùTC ĂþĉÀă   ¾z óĀLÎ´ù ºĊõĀ£ ôí

½w¤îă ¾z ówĉ½ yÆ³  ¢Åv)    

͈-̹-̹-  $ óĀÎ´ù āºÉ ÷wú£ ĂþĉÀăTP# 

óĀLÎ´ù āºLÉ ÷wú£ ĂþĉÀă  $TP  ¿v #  Ăz ºĊõĀ£ ĂþĉÀă øĊLÆê£  ¹¾îöúÝ

  óĀLÎ´ùĈù ôÍw³)¹ĀÉ  āºÉ ÷wú£ ĂþĉÀă    ĆÖzv½ ¿v3    ¾z ówĉ½ yÆ³ ¾z

$ ºÉ Ă{Åw´ù½w¤îăAsadi et al., 2024)#  

$3                                               #         TP 

Iûj ½¹ Ăí  TP   ¾z ówĉ½ yLLLÆ³ ¾z óĀLLLÎ´ù āºLLLÉ ÷wú£ ĂþĉÀă

  I÷¾ñĀöĊíTC ĂþĉÀă   ÿ ½w¤îă ¾z ówĉ½ yLÆ³ ¾z óĀLÎ´ù ºĊõĀ£ ôíY  

  ½w¤îă ¾z ÷¾ñĀöĊí yÆ³ ¾z óĀÎ´ù ¹¾îöúÝ  )¢Åv 

͉-̹-̹-   ºÍ½¹$ óĀÎ´ù Çÿ¾å ā¹¿wzSRP# 

  ºÍ½¹óĀÎ´ù Çÿ¾å ā¹¿wz  $SRP  ¿v #  ºùj½¹ wĉ ¹ĀÅ ûvÀĊù ¢{Æý

  óĀLÎ´ù Ìõw·wý ºùj½¹ Ăz ½wúĊ£ ½¹ óĀLÎ´ù ¢LÊí ¿v ôLÍw³ Ìõw·

  )¢LLLÅv ćºĊõĀ£ ºLLLÍ½¹ üĉvĈù ûwLLLÊý  ówĉ½ ìĉ ćv¿v Ăz ºă¹  Çÿ¾å

IóĀLÎ´ù  Ĉù ôLÍw³ ¹ĀLÅ ºLÍ½¹ ºþ¯)¹ĀLÉ    ½¹ Çÿ¾å ā¹¿wz ºLÍ½¹

  óĀLLÎ´ù ºĊõĀ£$RRP  ĆÖzv½ ¿v #4    yLLÆ³ ¾z  ºLLÍ½¹  ºLLÉ Ă{LLÅw´ù

$Asadi et al., 2024)#    

$4                             #        ὛὙὖ ρππ   

  Iûj ½¹ ĂíSRP ºLÍ½¹ yLÆ³ ¾z óĀLÎ´ù Çÿ¾å ā¹¿wz  INR   ¹ĀLÅ

  ÿ ½w¤îă ¾z ówĉ½ yÆ³ ¾z Ìõw·TR    ¾z óĀÎ´ù ºĊõĀ£ Ìõw·wý ºùj½¹

  ½w¤îă ¾z ówĉ½ yÆ³  )¢Åv 

͊-̹-̹-   ºÍ½¹$ óĀÎ´ù #ĂþĉÀă$ Ăĉwù¾Å ¢Êñ¿wzRRP # 

Ăĉwù¾LÅ ¢LÊñ¿wz ºLÍ½¹  $RRP #  ¢{LÆý ¿v IĂþĉÀă ā¹¿wz ºLÍ½¹ wĉ

  Ăz ½wúĊ£ ½¹ óĀLLÎ´ù ¢LLÊí ¿v ôLLÍw³ Ìõw· ºùj½¹ wĉ ¹ĀLLÅ ûvÀĊù

  ºLÍ½¹ üĉv )¢LÅv óĀLÎ´ù ºĊõĀ£ ôí ĂþĉÀăĈù ûwLÊý  ìĉ ćv¿v Ăz ºă¹

  ówĉ½Ăĉwù¾LLÅ ÿ ĂþĉÀă  ¹ĀLLÅ ºLLÍ½¹ ºþ¯ IóĀLLÎ´ù ºĊõĀ£ ½¹ ć½v¼ñ



     ĈæÅĀĉ                                                           ā½ÿ¹ *ć¿½ÿwÊí ûĀĊÅvÀĊýwîù Ăĉ¾Êý,+    ā½wúÉ.*   ówÅ,/+/                                  ̺͊ 

 

 

Ĉù ôLÍw³)¹ĀLÉ  $ Ăĉwù¾LÅ ¢LÊñ¿wz ºLÍ½¹RRP  #  ĆÖzv½ ¿v,+    yÆ³ ¾z

$ ºÉ Ă{Åw´ù ºÍ½¹Asadi et al., 2024)#    

$,+                             #      ὙὙὖ ρππ 

  Iûj ½¹ ĂíRRP    yLLÆ³ ¾z óĀLLÎ´ù #ĂþĉÀă$ Ăĉwù¾LLÅ ¢LLÊñ¿wz

  IºLLÍ½¹NR ½w¤îă ¾z ówĉ½ yLLÆ³ ¾z Ìõw· ¹ĀLLÅ    ÿTC  ĂþĉÀă    ôí

½w¤îă ¾z ówĉ½ yÆ³ ¾z óĀÎ´ù ºĊõĀ£    )¢Åv   

ĂĉÀ¬£ā¹v¹ ć½wùj ćwăā¿vºýv ćwă¾¤ùv½w~ ÿ wăć¾Ċñ    ā¹wæ¤Åv wz āºÉ

÷¾ý ¿v½vÀåvćwă  ôÆív ć½wùj  $Excel  #  ÿSpss  )ºÉ ÷w¬ýv 

-̺  ¦´z ÿ ªĉw¤ý 

̸-̺-  Ĉþå Ĉzwĉ¿½v 

  ½¹  óÿº«,   Ì·wÉ  āºÉ ā¹v¹ ûwÊý ¢Éwí ćwă½wúĊ£ ½¹ Ĉþå ćwă

  )¢Åv ĂÝ½Àù ¢Ċå¾Ù wz Àí¾ù ¿v Àĉ¾ñ Çw~¹Āí  ¾§où ćv,    I¢ÝwÅ ¾z ½w¤îă

¢Ċå¾Ù üĉ¾¤ÊĊz ćv½v¹   ĂÝ½Àùÿ ćv  $ ¿wĊý ¹½Āù ûwù¿ üĉ¾¤úí,    ¢ÝwÅ

 ûwÊý ¾ùv üĉv )¹Āz #½w¤îă ¾zçĀå Ĉĉv½wí āºþă¹ ½¹ āwò¤Å¹ üĉv ā¹wÞõv

 Ï¾Ý ûj ĈöÍv ôĊõ¹ Ăí ¢Åv ĂõwîĊ¤ĉ¾£ ½¼z È¸~ ¡wĊöúÝ  ÿ ÜĊÅÿ ½wí

 È¸~ ¢ĊăwùĂÖêý ¢é¹ Ăz ¿wĊý ûÿºz ĈñºþþíĈù ćv)ºÉwz    Iôzwêù ½¹

ĂÝ½Àù ¢Ċå¾Ù wz ¾ñ½wí ÔÅĀ£ ć½wí½¼z  wĄþ£ ¾§où ćv++/.*+    ¾z ½w¤îă

ĂÝ½Àù ¢Ċå¾Ù üĉ¾¤úí ćv½v¹ I¢ÝwÅ  ¿wĊý ¹½Āù ûwù¿ üĉ¾¤ÊĊz ÿ ćv

$/1*-.3  w¤îă ¾z ¢ÝwÅ z #½w¤îă ¾z ¢ÝwÅ ½  ½¹ È³wå ãĒ¤·v üĉv )¹Ā

 ûwÊý ±ĀÑÿ Ăz IĈĉv½wí  ½¹ ûĀĊÅvÀĊýwîù ÿ ćÁĀõĀþî£ ć¾£¾z āºþă¹

  ÜĊÅÿ ÃwĊêù ½¹ ć¿½ÿwÊí ¡wĊöúÝ ćv¾z Ĉ¤Å¹ ½wí ćÿ¾Ċý wz ĂÆĉwêù

 ûwù¿ ¢Ċăwù IüĊĉw~ Ĉĉv½wí üĉv ôĊõ¹ )¢Åv  ć½wí½¼z ¡wĊöúÝ èĊé¹ ÿ ¾z

 ¢ĉ¹ÿº´ù ÿ Ĉ¤Å¹ )¢Åv ûwÆýv ĈîĉÀĊå ćwă 

 Ĉù IĈöí ½ĀÕ Ăz ā¾Ąz ÈĉvÀåv ćv¾z Ăí ¢å¾ñ Ă¬Ċ¤ý ûvĀ£  ÿ ć½ÿ

 üĊÉwù ¿v ā¹wæ¤Åv Ić¿½ÿwÊí ½¹ ¡wĊöúÝ ûwù¿ Èăwí  Ăz IāÀĊýwîù ¡đj

È¸~ ¡wĊöúÝ wĉ ºý½v¹ Ĉĉđwz ½wí Ï¾Ý Ăí ĈĉwĄýj āÂĉÿ  ÷w¬ýv Ĉñºþþí

Ĉù  IĈ¤Å¹ ¡wĊöúÝ )¹½v¹ ¢Ċ´«½v I#Àí¾ù ¿v Àĉ¾ñ Çw~¹Āí ºþýwù$ ºþă¹

 ½¹ èĊé¹ ¢Éwí ºþýwù$ Ëw· ¹½vĀù Ĉ·¾z ½¹ ¢Åv üîúù ºþ¯¾ă

ûwù¿ ¡ºÉ Ăz wùv IºÉwz ć½ÿ¾Ñ #ì¯Āí ½wĊÆz ÃwĊêù  ćv¾z ÿ ā¹Āz ¾z

 )¹½vºý ĂĊ«Ā£ ï½Àz Û½vÀù 

  óÿº« ½¹-    ½¹ ¢Éwí ¡wĊöúÝ ćv¾«v ćv¾z ¿wĊý ¹½Āù ûwù¿

  ćwă½wúĊ£ )¢Åv āºÉ Ătv½v äö¤´ù ćwă½wúĊ£P1    ÿP2  ā¾Ąz wz Ăí  ć¾Ċñ

 ā¹wùj ćv¾z ½Ā£vĀĊ£ÿ½ ¿v  ćv¾z Àí¾ù ¿v Àĉ¾ñ Çw~¹Āí Iëw· ć¿wÅ

  ¾ĉ¿ ćv¾z ìÆĉ¹ wĉ ¾tÿ½wå ¢ĉwĄý ½¹ ÿ IĈă¹¹Āí wz ûwùÀúă ĈÉw~½¼z

 ā¹v¹ ËwÎ¤·v ¹Ā· Ăz v½ v¾«v ûwù¿ üĉ¾¤úí I½¼z û¹¾í ëw·  ¹ÿº³$ ºýv

0*1    w£1*1    ćwă½wúĊ£ )#½w¤îă ½¹ ½wí ¢ÝwÅP3  ÿ  P4    ô³v¾ù ºþ¯¾ă Ăí

 ā¹wùj  wz v½ ½¼z û¹¾í ëw· ¾ĉ¿ ÿ  ½Ā£vĀĊ£ÿ½ v½ ć¿wÅ  ìÆĉ¹ wĉ ¾tÿ½wå

 Ĉù ÷w¬ýv  ¡wĊöúÝ ćv¾«v ûwù¿ IĈ¤Å¹ ĈÉw~½¼z Ăz wî£v ôĊõ¹ Ăz wùv Iºþă¹

Ĉù ÈĉvÀåv ĈĄ«Ā£ ôzwé ½ĀÕ Ăz v½  ¹ÿº³$ ºþă¹.*,2    ½¹ ½wí ¢ÝwÅ

 Çÿ½ ¿v ĈÉwý ćºþí Ăîþĉv ¾z ¢Åv ćºĊím£ ÛĀÑĀù üĉv )#½w¤îă  ćwă

 Ĉù IĂö³¾ù ìĉ ½¹ Ĉ¤Å¹  Ĉ¤³ Iºă¹ ½v¾é ¾Ċ§m£ ¢´£ v½ ºþĉj¾å ôí ºývĀ£

ĂþĊĄz ô³v¾ù ¾ĉwÅ ¾ñv)ºþÉwz āºÉ ć¿wÅ    ½wúĊ£P5    ć½wí½¼z wz wĄþ£ Ăí

®Ċă ûÿºz$ Ĉ¤Å¹  wz IāºÉ ÷w¬ýv #¢Éwí Ăö³¾ù ½¹ ûĀĊÅvÀĊýwîù ĂýĀñ

  Ĉĉv¾«v ûwù¿ ¢{§/1*-.3  Ĉù ûwÊý I½w¤îă ½¹ ½wí ¢ÝwÅ Ăí ºă¹ 

Ĉù ĈĉwĄþ£ Ăz IĈÉw~½¼z Ăö³¾ù ½¹ ûĀĊÅvÀĊýwîù ûvºêå  v¾«v ûwù¿ ºývĀ£

  v½¹wĉ¿ ĈöĊ·   )ºă¹ ÈĉvÀåv 

 ¾Ċâ¤ù üĉ¾¤ñ½Àz IĈ¤Å¹ wĉ ĈþĊÉwù ¿v øÝv IĈÉw~½¼z Çÿ½ xw¸¤ýv

  ćv¾z Iüĉv¾zwþz )¢Åv ¢Éwí ¡wĊöúÝ ćv¾z ¿wĊý ¹½Āù ûwù¿ üĊĊÞ£ ½¹

Ăĉwù¾Å  IĈĉv½wí  ÿ  ¢Ý¾Å  ¾¨ívº³  Ăz  ĈzwĊ¤Å¹  ćÿ½  ¾z  ć½v¼ñ

 Çw~½¼z ûj ÷wá¹v ÿ āÀĊýwîù ćwă üĊÉwù ¾ĉwÅ wz wă ā¹wùj ¡đj  ÿ ć¿wÅ

  üĉv )¹Āz ºăvĀ· ºþù¹ĀÅ ÿ ĈêÖþù MĒùwí ćÂ£v¾¤Åv ìĉ I½¼z ÈÉĀ~

 Ĉù Èăwí ć¾ĊòúÊ¯ ôîÉ Ăz v½ ûwù¿ wĄþ£ Ăý ¹¾îĉÿ½  Ăz Ăîöz Iºă¹

Ĉù ¹Ā{Ąz ÀĊý v½ ¢Éwí Ĉ¤·vĀþîĉ ÿ ¢é¹ āĀêõwz ½ĀÕ )ºÊ¸z 

 óÿº«,( Ì·wÉ¢Éwí ćwă½wúĊ£ ½¹ Ĉþå ćwă 
Table 1. Technical indexes in planting treatments 

ā¹wæ¤Åv ¹½Āù ¾ñ½wí*üĊÉwù 

Used Machine/ 

labor 

½wí Ï¾Ý 

Working 

Width (m) 

ćÿ½ ÈĊ~ ¢Ý¾Å 
Ground Speed 

)1-(km.hr 

ĂÝ½Àù ¢Ċå¾Ùć¾Úý ćv 

Theoretical Farm 

)1-Capacity (ha.hr 

ĂÝ½Àù ā¹¿wzćv 

Field 

Efficiency 

(%) 

ĂÝ½Àù ¢Ċå¾Ù ¾§Āù ćv 

Effective Field 

)1-(ha.hr Capacity 

 ¿wĊý ¹½Āù ûwù¿ 
Time 

required 

)1-(h.ha 
½Ā£vĀĊ£ÿ½ 

Rotary tiller 
1.4 2.78 0.39 73.32 0.29 3.50 

 ¾tÿ½wå 
Furrower 

1.5 3.7 0.56 85.23 0.47 2.11 

#ìÆĉ¹$ ĈzwêÊz Ã¾ă 
Disk harrow 

1.4 4.85 0.68 73.1 0.50 2.01 

Çw~¹Āí  Àí¾ù ¿v Àĉ¾ñ 
centrifugal fertilizer 

spreading 

5.2 2.56 1.33 75.1 1.00 1.00 

 Çw~½¼z ¾ñ½wí 
Sower worker   

2 1.12 0.224 38.3 0.0858 11.66 

 ć½wí½¼z ¾ñ½wí 
Seeding worker   

0.2 0.4 0.008 53.2 0.0043 234.96 



͈͊                                                                                                     ĂõwîĊ¤ĉ¾£ ¢Éwí ćwă Çÿ½ ć¹wÎ¤év ÿ Ĉþå Ĉzwĉ¿½v  ) ) ) 

 

 

 

  óÿº«-( äö¤´ù ćwă½wúĊ£ ½¹ ¢Éwí ¡wĊöúÝ ćv¾«v ćv¾z ¿wĊý ¹½Āù ûwù¿ 
Table 2. Time required to perform planting operations in different treatmrnts 

  wă½wúĊ£
Treatments 

 ¡wĊöúÝ yĊ£¾£ ÿ ÛĀý 

 Operations type and order 
 ¿wĊý ¹½Āù ûwù¿ 

)1-Time required (h.ha 

P1 
 ¾tÿ½wå wz ½¼z û¹¾í ëw· ¾ĉ¿ & Çw~¹Āí wz ĈÉw~½¼z &½Ā£vĀĊ£ÿ½ 

Rotary tiller + seed with centrifugal fertilizer spreading+ Furrower 
6.61 

P2 
 ìÆĉ¹ wz ½¼z û¹¾í ëw· ¾ĉ¿ & Çw~¹Āí wz ĈÉw~½¼z &½Ā£vĀĊ£ÿ½ 

Rotary tiller + seed with centrifugal fertilizer spreading + Disk harrow 
6.51 

P3 
 ¾tÿ½wå wz ½¼z û¹¾í ëw· ¾ĉ¿ & ¢Å¹ wz ĈÉw~½¼z &½Ā£vĀĊ£ÿ½ 

Rotary tiller + Spreading seeds by worker + Furrower 
17.3 

P4 
 ìÆĉ¹ wz ½¼z û¹¾í ëw· ¾ĉ¿ & ¢Å¹ wz ĈÉw~½¼z &½Ā£vĀĊ£ÿ½ 

Rotary tiller + Spreading seeds by worker + Disk harrow 
17.17 

P5 
 ¢Å¹ wz ć½wí½¼z &½Ā£vĀĊ£ÿ½ 

Rotary tiller + Sowing seeds by worker 
238.46 

̹-̺-  ĂåĀöÝ ¹¾îöúÝ ªĉw¤ý 

  ĂåĀöÝ ¹¾îöúÝ ¾z ¢LLLÉwLí äö¤¸ù ćwLă½wLúĊ£ ¾Ċ§mL£ ĈLLLÅ½¾z ćv¾z

ìÊ·  ¾£ ÿÄýwĉ½vÿ ôĊö´£ I (ANOVA )  ôĊö´£ üĉv ªĉw¤ý )ºÉ ÷w¬ýv

º« ½¹v  óÿ.   w£1  vº« üĉv ½¹ Ăí ½ĀÖýwúă )¢LÅv āºLÉ Ătv½v  āºăwLÊù óÿ

Ĉù  ìLÊ· ĂåĀöÝ ¹¾îöúÝ ¾z äö¤¸ù ćwă½wúĊ£ ¾§v I¹ĀLÉ    ¾£ ÿ  ²ÖLÅ ½¹

ĈþÞùĀz ½v¹wLþÞù ć½wLùj ć½v¹$ ¹P < 0.0001  ĂLí I#ûwLLLLÊý  āºLþă¹

¡ÿwæ£ĈþÞù ćwă¢Åwă½wúĊ£ ¹¾îöúÝ üĊòýwĊù üĊz ½v¹. 

̸-̹-̺-  ìÊ· ĂåĀöÝ 

  óÿº« ½¹.  I$ Äýwĉ½vÿ ôĊö´£ ÿ ĂĉÀ¬£ ªĉw¤ýANOVA  ûĀù¿j ÿ #

ĈþÞù ¡ÿwæ£ ôévº³$ ½v¹LSDĈù ûwÊý ĂõwîĊ¤ĉ¾£ ¹¾îöúÝ ćv¾z #  ºă¹

Çÿ½ Ăí  ¹¾îöúÝ ¾z ć¾ĊòúÊ¯ ½wĊÆz ¾Ċ§m£ ¢Êí äö¤¸ù ćwă

$ üĊĊÞ£ yĉ¾Ñ )ºý½v¹ óĀÎ´ùR-Square  ¿v ÈĊz$ đwz #4/"    ćv¾z

 ÿ ìÊ· ĂåĀöÝ41" $ ¡v¾ĊĊâ£ yĉ¾Ñ ÿ #¾£ ĂåĀöÝ ćv¾zCV  üĊĉw~ #"

  ¹ÿº³$/"Ĉù ºĊĉw£ v½ Èĉwù¿j üĉv ćđwz ¢é¹ ÿ ½w{¤Ýv I#)ºþþí 

  óÿº« ½¹/   # ¾£ ÿ ìÊ·$ ĂõwîĊ¤ĉ¾£ ¹¾îöúÝ üĊòýwĊù ĂÆĉwêù

v  )¢Åv āºÉ Ătv½ ā¹v¹ üĉv ÃwÅv ¾z  ½wúĊ£ IwăP5    ć½wí½¼z & ½Ā£vĀĊ£ÿ½$

$ ¾£ ĂåĀöÝ ćv¾z øă v½ ¹¾îöúÝ üĉ¾¤Ąz I#¢Å¹ wz-2-..  ½¹ ÷¾ñĀöĊí

$ ìÊ· ĂåĀöÝ ćv¾z øă ÿ #½w¤îă4/20    ¹Ā· Ăz #½w¤îă ½¹ ÷¾ñĀöĊí

  ć½wùj āÿ¾ñ ½¹ IÈ¸z ÿ¹ ¾ă ½¹ ½wúĊ£ üĉv )¢Åv ā¹v¹ ËwÎ¤·vA  

ûwÊý Ăí ¢Åv Ă¤å¾ñ ½v¾é  Ĉùwú£ üĊz ½¹ ¹¾îöúÝ üĉ¾£đwz āºþă¹

  ¡ÿwæ£ ¾òĉ¹ ćwă½wúĊ£ Ĉùwú£ wz ć½wùj ¾Úý ¿v ÿ ā¹Āz wă½wúĊ£

ĈþÞù Ĉù ûwÊý ć½v¹  ćv¾z ćºĊöí ôùwÝ ûvĀþÝ Ăz Çÿ½ üĉv )ºă¹

)¢Åv āºÉ Ă¤·wþÉ ¹¾îöúÝ ¾¨ívº³ Ăz ĈzwĊ¤Å¹  ù ½¹  ½wúĊ£ IôzwêP4  

  wz #ìÆĉ¹ wz ½¼z û¹¾í ëw· ¾ĉ¿ & ¢Å¹ wz ĈÉw~½¼z & ½Ā£vĀĊ£ÿ½$

,/03.    ćwă½wúĊ£ ÿ ¾£ ĂåĀöÝ ćv¾z ½w¤îă ½¹ ÷¾ñĀöĊíP3    ½Ā£vĀĊ£ÿ½$

  ÿ #¾tÿ½wå wz ½¼z û¹¾í ëw· ¾ĉ¿ & ¢Å¹ wz ĈÉw~½¼z &P4    wz10.3   ÿ 

/*1.4.    v½ ¹¾îöúÝ üĉ¾¤úí IìÊ· ĂåĀöÝ ćv¾z ½w¤îă ½¹ ÷¾ñĀöĊí

 Ă¤Év¹  ûĀù¿j ½¹ wă½wúĊ£ üĉv )ºývLSD    āÿ¾ñ ½¹ yĊ£¾£ ĂzE    ćv¾z$

  āÿ¾ñ ÿ #¾£ ĂåĀöÝD  Ă¤å¾ñ ½v¾é #ìÊ· ĂåĀöÝ ćv¾z$üĊĉw~ Ăí Iºýv üĉ¾£

 āÿ¾ñ ¾ĉwÅ wz ĂÆĉwêù ½¹ v½ ¹¾îöúÝĈù ûwÊý wă üĊþ°úă ªĉw¤ý )ºþă¹

 Ĉù ûwÊý  ëw· ¾ĉ¿ Ä Å ÿ Çw~¹Āí wz ĈÉw~½¼z ¿v ā¹wæ¤Åv Ăí ºþă¹

½¼z û¹¾í  $ ìÆĉ¹ wzP2  ¾tÿ½wå ¿v ā¹wæ¤Åv Ăz ¢{Æý ć¾¤Ąz ¹¾îöúÝ #

$P1  Çÿ½ ā¿vºýv Ăz ÿ¹ ¾ă wùv I¢Åv Ă¤Év¹ #P5   ā¹Ā{ý ¾§où  ½¹ ÿ ºýv

 āÿ¾ñ Ă¤å¾ñ ½v¾é ĈýwĊù ć½wùj ćwă )ºýv 

Ić¹wÎ¤év wĉ Ĉýwù¿ ¡wÚ³Ēù ¿v ¾Úý ã¾Í IÛĀú¬ù ½¹    ½wúĊ£P5  

  Ăz I#¢Å¹ wz ć½wí½¼z & ½Ā£vĀĊ£ÿ½$  ćv¾z ½wîăv½ üĉ¾£¾§où ûvĀþÝ

Ĉù Ĉå¾Þù ĂõwîĊ¤ĉ¾£ ¹¾îöúÝ üĉ¾£đwz Ăz ĈzwĊ¤Å¹  ć½wùj ªĉw¤ý )¹¹¾ñ

 Ĉù ûwÊý ²Ñvÿ ½ĀÕ Ăz  ¢Év¹¾z ûvÀĊù üĉ¾¤ÊĊz IÇÿ½ üĉv Ăí ºþă¹

  ĈĄ«Ā£ ôzwé ć¾£¾z ÿ Ă¤Év¹ āv¾úă Ăz ½w¤îă ½¹ v½ ìÊ· ÿ ¾£ ĂåĀöÝ

 Çÿ½ ¾ĉwÅ Ăz ¢{Æý½v¹ ĈÅ½¾z ¹½Āù ćwă  )¹ 
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 óÿº«.( $ Äýwĉ½vÿ ôĊö´£ ªĉw¤ýANOVA ĂõwîĊ¤ĉ¾£ ¹¾îöúÝ ćv¾z # 
Table 3. Analysis of Variance (ANOVA) Results for Triticale Yield 

Ü{þù  ¡v¾ĊĊâ£ 
Source of veriation   

 Ă«½¹

ć¹v¿j 

d.f. 

¡wÞz¾ù ÛĀú¬ù 
Sum of Squares 

¡wÞz¾ù üĊòýwĊù 
 Mean Squares 

 ¾£ ĂåĀöÝ 
fresh forage 

 ìÊ· ĂåĀöÝ 
dry forage 

 ¾£ ĂåĀöÝ 
fresh forage 

 ìÊ· ĂåĀöÝ 
dry forage 

 ½wúĊ£ 

 $Treatment 
4 462891538.6 37714879.36 115722884.7 9428719.84 

 wÖ· 
Error 

20 16888824.8 2225862.4 844441.2 111293.12 

ôí 
Total 

24 479780363.4 39940741.76   

 ĂÍĒ·Summary   

 
  ¹¾îöúÝ üĊòýwĊù 

)1-Average yield (kg.ha 

wÖ· ¡wÞz¾ù üĊòýwĊù ĂÊĉ½ 
Root MSE 

¡v¾ĊĊâ£ yĉ¾Ñ (CV%) 
Coefficient of Variation 

 üĊĊÞ£ yĉ¾Ñ 
R-Square 

 ìÊ· ĂåĀöÝ 
dry forage 

7867.36 333.6062 4.240383 0.944271 

 ¾£ ĂåĀöÝ 
fresh forage 

19618.68   918.9348 4.683979% 0.964799 

 

 

 óÿº«/(  ĈþÞù ¡ÿwæ£ ôévº³ ûĀù¿j ¿v ā¹wæ¤Åv wz ĂõwîĊ¤ĉ¾£ ¹¾îöúÝ üĊòýwĊù ĂÆĉwêù $ ½v¹LSD$#6wæõj++0*+# 
Table 4. Comparison of Mean Triticale  Yield Using Least Significant Difference (LSD) Test (Alpha = 0.005) 

  wă½wúĊ£
Treatments 

 ¢Êí Çÿ½ 
Seeding method 

  ¹¾îöúÝ üĊòýwĊù 

)1-Average yield (kg.ha 

 ć½wùj ćºþz āÿ¾ñ 

Statistical classification 

 ¾£ ĂåĀöÝ 
fresh forage 

 ìÊ· ĂåĀöÝ 
dry forage 

 ¾£ ĂåĀöÝ 
fresh forage 

 ìÊ· ĂåĀöÝ 
dry forage 

P1 
 ¾tÿ½wå wz ½¼z û¹¾í ëw· ¾ĉ¿ & Çw~¹Āí wz ĈÉw~½¼z &½Ā£vĀĊ£ÿ½ 
Rotary tiller + seed with centrifugal fertilizer 

spreading+ Furrower 
18542.8 8075.4 C C 

P2 
 ìÆĉ¹ wz ½¼z û¹¾í ëw· ¾ĉ¿ & Çw~¹Āí wz ĈÉw~½¼z &½Ā£vĀĊ£ÿ½ 

Rotary tiller + seed with centrifugal fertilizer 

spreading + Disk harrow 
20732.2 8855 B B 

P3 
 ¾tÿ½wå wz ½¼z û¹¾í ëw· ¾ĉ¿ & ¢Å¹ wz ĈÉw~½¼z &½Ā£vĀĊ£ÿ½ 
Rotary tiller + Spreading seeds by worker + 

Furrower 
17002.4 6538 D D 

P4 
 ìÆĉ¹ wz ½¼z û¹¾í ëw· ¾ĉ¿ & ¢Å¹ wz ĈÉw~½¼z &½Ā£vĀĊ£ÿ½ 

Rotary tiller + Spreading seeds by worker + 
Disk harrow 

14583 6393.4 E D 

P5 
 ¢Å¹ wz ć½wí½¼z &½Ā£vĀĊ£ÿ½ 

Rotary tiller + Sowing seeds by worker 
27233 9475 A A 

üĊòýwĊù%ĈþÞù ²ÖÅ ½¹ Iºþ¤ÆĊý ë¾¤Êù ã¾³ ćv½v¹ Ăí Ĉĉwă ć½v¹++0 *+ ĈþÞù ć½wùj ¡ÿwæ£)ºý½v¹ ć½v¹ 
 

̺-̺-  ć¹wÎ¤év Ĉzwĉ¿½v 

  óÿvº« ½¹0    ÿ1   Ì·wÉ Çÿ½ ÛvĀýv ć¹wÎ¤év ćwă  ¢Éwí ćwă

 ā¹v¹ ÃwÅv ¾z ĂõwîĊ¤ĉ¾£  óĀÎ´ù ¹¾îöúÝ ćĀĉ½wþÅ ÿ¹ ¿v ôÍw³ ćwă

ĂþĉÀă Ĉùwú£ ü¤å¾ñ ¾Úý ½¹ wz ÿ #¾£ ĂåĀöÝ ÿ ìÊ· ĂåĀöÝ$  Ô{£¾ù ćwă

 )¢Åv āºÉ ā¹v¹ ûwÊý I½wúĊ£ ¾ă wz 

  óÿº« ½¹0$ ¢Å¹ wz ć½wí½¼z ½wúĊ£ Ăz ºĊõĀ£ ĂþĉÀă üĉ¾¤ÊĊz IP5  #

$ ìÆĉ¹ wz ½¼z û¹¾í ëw· ¾ĉ¿ & ¢Å¹ wz ĈÉw~½¼z ÿP4 Ăz yĊ£¾£ Ăz #

  ûvÀĊù-0//+0+++    ÿ2-0/1-0+    )¢Åv ā¹Āz ½w¤îă ½¹ ówĉ½

  ½wúĊ£ Ăz ¾£ ĂåĀöÝ ºĊõĀ£ āºÉ ÷wú£ ĂþĉÀă üĉ¾¤úí ÿ üĉ¾¤ÊĊz üĊþ°úă

$ ¢Å¹ wz ć½wí½¼zP5 wz ½¼z û¹¾í ëw· ¾ĉ¿ & ¢Å¹ wz ĈÉw~½¼z ÿ #

$ ìÆĉ¹P2  ¾ĉ¹wêù wz yĊ£¾£ Ăz #3*4./,    ÿ4*.,3+    ÷¾ñĀöĊí ¾z ówĉ½

 wz ½¼z û¹¾í ëw· ¾ĉ¿ & Çw~¹Āí wz ĈÉw~½¼z ½wúĊ£ )¢Év¹ ËwÎ¤·v

$ ìÆĉ¹P2$ ¾t½wå wz ½¼z û¹¾í ëw· ¾ĉ¿ & Çw~¹Āí wz ĈÉw~½¼z I#P1  #

  ½¼z û¹¾í ëw· ¾ĉ¿ & ¢Å¹ wz ĈÉw~½¼z ÿ$ ¾t½wå wzP3 wz yĊ£¾£ Ăz #

  ĂþĉÀă Ăz āºĉwå ¢{Æý ÿ Ìõw· ¹ĀÅ-0-20/.+  ÿ ½w¤îă ¾z ówĉ½.3*,  I

,0321+2+    ÿ ½w¤îă ¾z ówĉ½-/*,     ÿ-/43.,+    ÿ ½w¤îă ¾z ówĉ½

+.*,  ¾¤ÊĊz ¹ĀÅ yÆí ĈöÍv ôùwÝ )ºþ¤å¾ñ ½v¾é ÷ĀÅ w£ óÿv Ă{£½ ½¹ I

 )¢Åv ā¹Āz xĀ· ½wĊÆz ¹¾îöúÝ Ăz ÓĀz¾ù wă½wúĊ£ ¾ĉwÅ Ăz ¢{Æý ½wúĊ£  

  ćwă½wúĊ£ ćv¾z Ăĉwù¾Å ¢Êñ¿wz ºÍ½¹ ÿ Çÿ¾å ā¹¿wz ºÍ½¹ üĊþ°úă

  yĊ£¾£ Ăz ½Āí¼ù2,*-2    ÿ..*.3   I/1*,4     ÿ,1*-/  I./*.    ÿ/0*. 

  ½wúĊ£ ¾£ ĂåĀöÝ ºĊõĀ£ ćv¾z āºÉ Ă{Åw´ù Çÿ¾å ā¹¿wz )ºùj ¢Å¹ ĂzP2 

  IóĀÎ´ù üĉv Çÿ¾å ówĉ½ ìĉ ćv¿v Ăz Ăí ¹v¹ ûwÊý2,*-2    ¹ĀÅ ºÍ½¹



͊͊                                                                                                     ĂõwîĊ¤ĉ¾£ ¢Éwí ćwă Çÿ½ ć¹wÎ¤év ÿ Ĉþå Ĉzwĉ¿½v  ) ) ) 

 

 

 

  Ăí ¹v¹ ûwÊý ½wúĊ£ üĉv ćv¾z ĂþĉÀă Ăz āºĉwå ¢{Æý )¢Åv āºùj ¢Å¹ Ăz

   ½wúĊ£ üĉv ¾£ ĂåĀöÝ ºĊõĀ£ ½¹ ć½v¼ñ Ăĉwù¾Å ówĉ½ ìĉ ćv¿v Ăz.3*,  

  āºÉ Ă{Åw´ù Ăĉwù¾Å ¢Êñ¿wz ºÍ½¹ )¢Åv āºùj ¢Å¹ Ăz ¢Þæþù ówĉ½

  ½wúĊ£ ¾£ ĂåĀöÝ ćv¾z P2  ĂþĉÀă ã¾Í ówĉ½ ìĉ ćv¿v Ăz Ăí ¹v¹ ûwÊý

 óĀÎ´ù üĉv ºĊõĀ£ ćv¾z..*.3   ā¹¿wz )¢Åv āºùj ¢Å¹ Ăz ¹ĀÅ ºÍ½¹

  ½wúĊ£ ¾£ ĂåĀöÝ ºĊõĀ£ ćv¾z āºÉ Ă{Åw´ù Çÿ¾åP1   Ăz Ăí ¹v¹ ûwÊý

  ½wúĊ£ üĉv óĀÎ´ù Çÿ¾å ówĉ½ ìĉ ćv¿v/1*,4    ¢Å¹ Ăz ¹ĀÅ ºÍ½¹

  I¾Ñw³ ĂÞõwÖù ½¹  )¢Åv āºùjþĉÀă Ăz āºĉwå ¢{Æý$ ĂCR  ćwă½wúĊ£ #

P5    ÿP4  ¾¤úí    ìĉ ¹ºÝ ¿vºÉwz Ĉù   yĊ£¾£ Ăz$/2*+    ÿ33*+Ăí #    Ăz

  ½wúĊ£ ºùj½¹ Ăí ¢Åv ÷ĀĄæù üĉv¾¤úí    ÿ ā¹Āz ºĊõĀ£ ĂþĉÀă ¿v  üĉv ºĊõĀ£

wă½wúĊ£  Ĉù ć¹wÎ¤év ¾Ċá  )ºÉwz   

 

 óÿº«0( Ì·wÉÇÿ½ ÛvĀýv ćwă½wúĊ£ ½¹ ć¹wÎ¤év ćwă #¾£ ĂåĀöÝ ¡½ĀÍ Ăz ¢Év¹¾z$ ĂõwîĊ¤ĉ¾£ ¢Êí ćwă 

Table 5. Economic indicators in treatments of different triticale cultivation methods (harvested as fresh forage) 

  wă½wúĊ£
Treatments 

ĂþĉÀă ôí  ºĊõĀ£

$TC # 
Total Cost of 

production 

(rial/ha) 

 Ìõw·wý ºùj½¹

$TR# 
 Gross 

income 

(rial/ha) 

 āºÉ ÷wú£ ĂþĉÀă

$ óĀÎ´ùTP  #
Total cost of 

the product  

(rial/kg) 

 Ìõw· ¹ĀÅ

$NR  # 
Net 

income 

(rial/ha) 

 ā¹¿wz ºÍ½¹

$ Çÿ¾åSRP  # 

Percent of 

sale return  

(%) 

  ¢Êñ¿wz ºÍ½¹

$ ĂþĉÀăRRP # 

Percent of 

cost return 

(%) 

  Ăz āºĉwå ¢{Æý

$ ĂþĉÀăCR# 
Benefit cost 

ratio 

P1 65,712,250 81,588,320 3543.8 15,876,070 19.46 24.16 1.24 

P2 65,946,250 91,221,680 3180.9 25,275,430 27.71 38.33 1.38 

P3 72,312,250 74,810,560 4253.1 2,498,310 3.34 3.45 1.03 

P4 72,546,250 64,165,200 4974.7 -8,381,050 -13.06 -11.55 0.88 

P5 254,405,000 119,825,200 9341.8 
-

134,579,800 
-112.31 -52.90 0.47 

  óÿº« ½¹1  ĂåĀöÝ ºĊõĀ£ āºÉ ÷wú£ ĂþĉÀă üĉ¾¤úí ÿ üĉ¾¤ÊĊz I

$ ¢Å¹ wz ć½wí½¼z ½wúĊ£ Ăz ìÊ·P5  ëw· ¾ĉ¿ & ¢Å¹ wz ĈÉw~½¼z ÿ #

$ ìÆĉ¹ wz ½¼z û¹¾íP2  ¾ĉ¹wêù wz yĊ£¾£ Ăz #, *-130+    ÿ.*2//2  

  ¾ĉ¿ & Çw~¹Āí wz ĈÉw~½¼z ½wúĊ£ )¢Év¹ ËwÎ¤·v ÷¾ñĀöĊí ¾z ówĉ½

$ ìÆĉ¹ wz ½¼z û¹¾í ëw·P2  û¹¾í ëw· ¾ĉ¿ & Çw~¹Āí wz ĈÉw~½¼z I#

$ ¾t½wå wz ½¼zP1  ¾t½wå wz ½¼z û¹¾í ëw· ¾ĉ¿ & ¢Å¹ wz ĈÉw~½¼z ÿ #

$P3 ĂþĉÀă  Ăz  āºĉwå  ¢{Æý  ÿ  Ìõw·  ¹ĀÅ  wz  yĊ£¾£  Ăz  #

,,,,0.20+  ÿ ½w¤îă ¾z ówĉ½14*-  I4024020+    ÿ ½w¤îă ¾z ówĉ½

/1*-   ÿ03//220+  ÿ ½w¤îă ¾z ówĉ½3,*,  ½v¾é ÷ĀÅ w£ óÿv Ă{£½ ½¹ I

  wă½wúĊ£ ¾ĉwÅ Ăz ¢{Æý ½wúĊ£ ¾¤ÊĊz ¹ĀÅ yÆí ĈöÍv ôùwÝ )ºþ¤å¾ñ

Åv ā¹Āz xĀ· ½wĊÆz ¹¾îöúÝ Ăz ÓĀz¾ù  Çÿ¾å ā¹¿wz ºÍ½¹ üĊþ°úă )¢

  ºÍ½¹ ÿ  yĊ£¾£ Ăz ½Āí¼ù ćwă½wúĊ£ ćv¾z Ăĉwù¾Å ¢Êñ¿wz21*1-   ÿ

00*,13  I.,*04     ÿ23*,/0  I2+*//    ÿ3.*3+    ā¹¿wz )ºùj ¢Å¹ Ăz

  ½wúĊ£ ¾£ ĂåĀöÝ ºĊõĀ£ ćv¾z āºÉ Ă{Åw´ù Çÿ¾åP2   Ăz Ăí ¹v¹ ûwÊý

  IóĀÎ´ù üĉv Çÿ¾å ówĉ½ ìĉ ćv¿v21*1-    āºùj ¢Å¹ Ăz ¹ĀÅ ºÍ½¹

 ìĉ ćv¿v Ăz Ăí ¹v¹ ûwÊý ½wúĊ£ üĉv ćv¾z ĂþĉÀă Ăz āºĉwå ¢{Æý )¢Åv

   ½wúĊ£ üĉv ¾£ ĂåĀöÝ ºĊõĀ£ ½¹ ć½v¼ñ Ăĉwù¾Å ówĉ½14*-   ¢Þæþù ówĉ½

  ĂåĀöÝ ćv¾z āºÉ Ă{Åw´ù Ăĉwù¾Å ¢Êñ¿wz ºÍ½¹ )¢Åv āºùj ¢Å¹ Ăz

  ½wúĊ£ ¾£ P2  ºĊõĀ£ ćv¾z ĂþĉÀă ã¾Í ówĉ½ ìĉ ćv¿v Ăz Ăí ¹v¹ ûwÊý

  óĀÎ´ù üĉv00*,13    )¢Åv āºùj ¢Å¹ Ăz ¹ĀÅ ºÍ½¹  Çÿ¾å ā¹¿wz

 ½wúĊ£ ¾£ ĂåĀöÝ ºĊõĀ£ ćv¾z āºÉ Ă{Åw´ùP1   ìĉ ćv¿v Ăz Ăí ¹v¹ ûwÊý

  ½wúĊ£ üĉv óĀÎ´ù Çÿ¾å ówĉ½.,*04     )¢Åv āºùj ¢Å¹ Ăz ¹ĀÅ ºÍ½¹

 I¾Ñw³ ĂÞõwÖù ½¹þĉÀă Ăz āºĉwå ¢{Æý$ ĂCR ½wúĊ£ #P5 ¾¤úí   ¹ºÝ ¿v

  ìĉ$ ºÉwz Ĉù2/*+ Ăí #    ºùj½¹ Ăí ¢Åv ÷ĀĄæù üĉv Ăz  üĉv  ½wúĊ£¾¤úí 

  ÿ ā¹Āz ºĊõĀ£ ĂþĉÀă ¿v½wúĊ£ üĉv ºĊõĀ£   Ĉù ć¹wÎ¤év ¾Ċá  )ºÉwz    ĈÅ½¾z wz

 Ĉù Ì¸Êù Ić¹wÎ¤év Ĉzwĉ¿½v ªĉw¤ý  ¢ĉĀõÿv I¹¾îöúÝ ¾Úþù ¿v Ăí ¹ĀÉ

Çÿ½ Ić¹wÎ¤év ĂĊ«Ā£ ÿ ĈÝv½¿  P2   $  ëw· ¾ĉ¿ & Çw~¹Āí wz ĈÉw~½¼z

Æĉ¹ wz ½¼z û¹¾í z #ì  wz Ă¯ IûĒĊñ ûw¤Åv ½¹ ĂõwîĊ¤ĉ¾£ ¢Êí ćv¾

ć½ÿj¹ĀÅ ôĊõ¹ Ăz IìÊ· Ă¯ ÿ ¾£ ĂåĀöÝ ¢Év¹¾z ãºă  I Ăz  ½wúĊ£ ûvĀþÝ

Ĉù ĂĊÍĀ£ ¾£¾z ÿ yÅwþù  ¢{Æý Iwă¹½ÿj¾z ÃwÅv ¾z IüĊþ°úă )¹¹¾ñ

½wúĊ£ ćv¾z ĂþĉÀă Ăz ¢Þæþù  P5  $Å¹ wz ć½wí½¼z  ÿ #¢P4  ½¼z$  wz ĈÉw~

Æĉ¹ wz ½¼z û¹¾í ëw· ¾ĉ¿ & ¢Å¹z ½¹ #ì  wĄþ£ ÿ I¾£ ĂåĀöÝ ¢Év¹¾

úĊ£ ćv¾z  ½wP5    ½¹  ¢Åv āºÉ ¹½ÿj¾z ìĉ ¿v ¾¤úí IìÊ· ĂåĀöÝ ¢Év¹¾z

 ûwÊý ¾ùv üĉv Ăí Çÿ½ üĉv û¹Āz ć¹wÎ¤év ¾Ċá āºþă¹¢Åwă.   

 

 

 

 

 



     ĈæÅĀĉ                                                           ā½ÿ¹ *ć¿½ÿwÊí ûĀĊÅvÀĊýwîù Ăĉ¾Êý,+    ā½wúÉ.*   ówÅ,/+/                                  ͊̾ 

 

 

 óÿº«1( Ì·wÉÇÿ½ ÛvĀýv ćwă½wúĊ£ ½¹ ć¹wÎ¤év ćwă #ìÊ· ĂåĀöÝ ¡½ĀÍ Ăz ¢Év¹¾z$ ĂõwîĊ¤ĉ¾£ ¢Êí ćwă 

Table 6. Economic indicators in treatments of different triticale cultivation methods (harvested as dry forage) 

  wă½wúĊ£
Treatments 

ĂþĉÀă ôí  ºĊõĀ£

$TC # 
Total Cost of 

production 

(rial/ha) 

 Ìõw·wý ºùj½¹

$TR# 
 Gross 

income 

(rial/ha) 

 āºÉ ÷wú£ ĂþĉÀă

$ óĀÎ´ùTP  #
Total cost of 

the product  

(rial/kg) 

 Ìõw· ¹ĀÅ

$NR  # 
Net income 

(rial/ha) 

 ā¹¿wz ºÍ½¹

$ Çÿ¾åSRP  # 

Percent of 

sale return  

(%) 

  ¢Êñ¿wz ºÍ½¹

$ ĂþĉÀăRRP # 

Percent of 

cost return 

(%) 

  āºĉwå ¢{Æý

  ĂþĉÀă Ăz

$CR# 
Benefit 

cost ratio 

P1 65,712,250 161,508,000 8137.3 95,795,750 59.31 145.78 2.46 

P2 65,946,250 177,100,000 7447.3 111,153,750 62.76 168.55 2.69 

P3 72,312,250 130,760,000 11060.3 58,447,750 44.70 80.83 1.81 

P4 72,546,250 127,868,000 11347.1 55,321,750 43.26 76.26 1.76 

P5 254,405,000 189,500,000 26850.1 -64,905,000 -34.25 -25.51 0.74 

-͈ Ă¬Ċ¤ý ĈĉwĄý ć¾Ċñ 

 ªĉw¤ý è{Õ āºùj ¢Åºz IIĈþå ¾Úý ¿v  Çÿ½  & Çw~¹Āí wz ĈÉw~½¼z

Æĉ¹ wz ½¼z û¹¾í ëw· ¾ĉ¿ì  $P2  #  wz,0*1    I½w¤îă ½¹ ¢ÝwÅ

v¾úă Ăz ÿ ā¹Āz Ĉå¾Îù ûwù¿ ¾Úý ¿v Çÿ½ üĉ¾£ºùj½wí  ½wúĊ£ āP1    wz

,1*1  Çÿ½ Ăz ¢{Æý ½w¤îă ½¹ ¢ÝwÅ  J¢Å¹ wz ć½wí½¼z ÿ ĈÉw~½¼z ćwă

P3    wz.*,2    I½w¤îă ½¹ ¢ÝwÅP4    wz,2*,2    ÿ ½w¤îă ½¹ ¢ÝwÅP5    wz

/1*-.3    ¡wĊöúÝ ÷w¬ýv ¢Ý¾Å ½¹ ć¾ĊòúÊ¯ ć¾£¾z ¢ÝwÅ ½¹ ½w¤îă

  )¹½v¹ Ĉ£wĊöúÝ ā¹¿wz ÿI¾£ ĂåĀöÝ ¢Év¹¾z ½¹ Ić¹wÎ¤év ¾Úý ¿v    Çÿ½

Æĉ¹ wz ½¼z û¹¾í ëw· ¾ĉ¿ & Çw~¹Āí wz ĈÉw~½¼z ì  $P2  # ¹ĀÅ wz

Ìõw·  -0-20/.+    ĂþĉÀă Ăz āºĉwå ¢{Æý ÿ ½w¤îă ½¹ ówĉ½.3*,  I

  Ăí Ĉõw³ ½¹ I¹½v¹ v½ ¹¾îöúÝ üĉ¾¤ĄzP4    ĂþĉÀă Ăz āºĉwå ¢{Æý wz33*+ 

  ÿP5    wz/2*+   ¹ )ºþ¤Æă ć¹wÎ¤év ¾ĊáìÊ· ĂåĀöÝ ¢Év¹¾z ½    IÀĊý  Çÿ½

Æĉ¹ wz ½¼z û¹¾í ëw· ¾ĉ¿ & Çw~¹Āí wz ĈÉw~½¼z ì  $P2  # ¹ĀÅ wz

 Ìõw·  ,,,,0.20+    ĂþĉÀă Ăz āºĉwå ¢{Æý ÿ ½w¤îă ½¹ ówĉ½14*-  

  Ăí Ĉõw³ ½¹ )¢Åv ¿w¤ÊĊ~P5    wz2/ *+    ć¹wÎ¤év ĂĊ«Ā£  Iüĉv¾zwþz )¹½vºý

  ¢Êñ¿wz ÿ đwz ć½ÿj¹ĀÅ IĈĉv½wí IĈ£wĊöúÝ ¢Ý¾Å ü¤å¾ñ ¾Úý ½¹ wz

Çÿ½ I#ìÊ· ÿ ¾£$ ¢Év¹¾z ÛĀý ÿ¹ ¾ă ½¹ Ăĉwù¾Å    ¢Éwí  wz ĈÉw~½¼z

Æĉ¹ wz ½¼z û¹¾í ëw· ¾ĉ¿ & Çw~¹Āí$ ìP2I#    Çÿ½ üĉ¾¤Ąz ûvĀþÝ Ăz

Ĉù ĂĊÍĀ£ ûĒĊñ ûw¤Åv ½¹ ĂõwîĊ¤ĉ¾£ ¢Éwí ćv¾z  )¹ĀÉ 
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