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EXTENDED ABSTRACT

Introduction: Cumin, with its scientific name (Cuminum cyminum L.), has a wide use in the
food and pharmaceutical industries. Climate is one of the most important factors in the
geographical distribution of plant species and the production of agricultural products depends
on climatic conditions. This study aimed to investigate the trend of cultivated area, production
and yield of cumin in different cities of Razavi Khorasan province and the effect of climatic
parameters on it during 1995-2020.

Material and Methods: In order to investigate the trend of cultivated area, production and yield
of cumin medicinal plant and also the effect of climatic parameters such as altitude above sea
level, average temperature and average precipitation on the cultivation and production of this plant
in different cities of Razavi Khorasan province, a study was conducted between 1995 and 2020
using the data received from Razavi Khorasan Agricultural Jihad Organization. The regression
relationship of cultivated area, cumin production and yield of each city with climatic parameters
was drawn. Also, the similarity percentage of the cities of Razavi Khorasan province in terms of
yield, production and cultivated area factors was investigated at the similarity level of 75%.

Results and Discussion: The results showed that among the cities of the province, Sabzevar
had the highest percentage of irrigated area, percentage of irrigated production and ratio of
irrigated and rainfed yields to the average of the province. The highest percentage of the total
cultivated area and rainfed production of cumin was also allocated to Taibad. Also, the lowest
percentage of cultivated area and irrigated production of this product was observed in Dargez.
According to the results of the research, the production of this product in irrigated and rainfed
condition during different years in cities of the province was different, which may be one of the
reasons for that, the existence of weather fluctuations and the effect of climatic parameters on
production. Among the cities of the province, Sabzevar and Taibad had the highest average
production of irrigated and rainfed cumin during 1995 to 2020, respectively. Climatic parameters
were effective on the cultivated area, production and yield of cumin, so that with the increase of
climatic parameters, the investigated traits of cumin showed an increasing trend. In the clustering
of different cities of Khorasan Razavi province, in terms of cultivated area, production and yield of
cumin, the cities of the province were placed in 7 clusters. The first cluster included the cities of
Bakhrez, Zaveh, Fariman, Bajestan, Joghataie, Roshtkhar, Jovein, Chenaran, Darghz, Torgabeh-
Shandiz, Sarkhs, Qochan and Kalat. The cities of Torbat Heydarieh, Khaf, Khalilabad, Firuzeh,
Saleh Abad, and Mashhad were placed in the second cluster, the cities of Bardaskan and Torbat
Jam in the third cluster, the cities of Khoshab and Neyshabour in the fourth cluster, and Gonabad
and Mahvalat in the fifth cluster. Taibad and Sabzevar were also placed in separate branches.

Conclusion: According to the results of the research, the cultivated area, production and yield
of cumin medicinal plant were different under the influence of climatic parameters and in the
investigated time period in different cities of Razavi Khorasan province, but in general, the
cultivated area and production of this plant in Sabzevar was more than another regions of this
province. Also, with the increase in altitude above sea level, rainfall and temperature, the
cultivated area and water production of this product showed an increasing trend. It should be
noted that with the arid and semi-arid climate, replacing drought-resistant plants with low water
requirements can be effective in more efficient use of water resources.
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200.0 1008.0 13.0 710.0 2750.0 - 150.0 112.0 510.0 685.0 170.0 1380
360.0 2690.0 58.0 910.0 7400.0 - 410.0 150.0 830.0 730.0 660.0 1381
280.0 2210.0 63.0 860.0 5650.0 - 640.0 110.0 550.0 410.0 1080.0 1382
515.0 1250.0 63.0 1050.0  6000.0 - 650.0 100.0 700.0 20.0 1100.0 1383
550.0 500.3 63.0 900.0 6028.0 - 602.0 70.0 - 45.0 1100.0 1384
550.0 620.0 63.0 575.0 4828.0 - 504.0 100.0 - 60.0 1100.0 1385
550.0 620.0 70.0 575.0 4601.5 - 204.0 40.0 450.0 60.0 1100.0 1386
300.0 0.0 20.0 245.0 1066.0 - 24.0 24.0 - - 0.0 1387
300.0 280.0 20.0 225.0 1846.0 - 274.0 75.0 695.0 180.00 1650.0 1388
- - - - - - - - - - - 1389
175.0 328.0 0.0 175.0 1350.0 400.0 580.0 95.0 750.0 130.0 1320.0 1390
175.0 0.0 0.0 200.0 1350.0 400.0 400.0 95.0 800.0 130.0 1500.0 1391
- 600.0 0.0 200.0 1350.0 400.0 350.0 150.0 800.0 250.0 1500.0 1392
- 750.0 - 290.0 1750.0 520.0 - 230.0 1100.0 400.0 1500.0 1393
180.0 800.0 0.0 350.0 1850.0 560.0 240.0 190.0 920.0 400.0 1550.0 1394
150.0 500.0 - 350.0 1845.0 450.0 250.0 10.0 800.0 350.0 1550.0 1395
100.0 178.0 - 350.0 810.0 290.0 140.0 10.0 560.0 300.0 1490.0 1396
140.0 215.0 0.0 580.0 990.0 365.0 358.0 25.0 1550.0 825.0 2800.0 1397
0.0 400.0 54.0 100.0 700.0 300.0 200.0 96.0 1800.0 730.0 2000.0 1398
385.0 250.0 69.0 160.0 879.0 280.0 390.0 99.0 1100.0 700.0 900.0 1399
379.1 694.7 36.2 484.2 2385.7 396.5 322.8 407.2 764.3 1056.5 1033.75 ‘;/;:J:
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Table 3. Cultivated area of rainfed Cumin during 1995 to 2020 in some of cities of Khorasan Razavi province

ayde> oy el oy

oplis o¥gae gl SLLS g oligs Jles slai Sws
Neyshabour Mavalat Mashhad Gonabad Sabzevar Khooshab Khaf hg)f(g;)rz;zh T;:Il:lat Taibad Bardaskan
0.0 - 10.0 500.0 3000.0 - 1300.0 1700.0 5000.0 20000.0 - 1374
0.0 - 300.0 0.0 3000.0 - 1500.0 2500.0 2000.0  8000.0 5000.0 1375
2000.0 - 400.0 0.0 4000.0 - 700.0 2000.0 2000.0  5000.0 2000.0 1376
3900.0 - 700.0 650.0 800.0 - 2470.0 2220.0 6150.0  8500.0 2900.0 1377
3572.0 - 400.0 500.0 2600.0 - 3900.0 2100.0 3900.0  8100.0 2950.0 1378
0.0 - 200.0 0.0 0.0 - 0.0 1400.0 0.0 0.0 1253.0 1379
238.0 558.0 225.0 0.0 810.0 - 0.0 62.0 0.0 0.0 1150.0 1380
740.0 850.0 201.0 0.0 460.0 - 45.0 200.0 0.0 25.0 2800.0 1381
900.0 1396.0 890.0 0.0 280.0 - 785.0 400.0 0.0 840.0 2500.0 1382
1200.0 750.0 800.0 0.0 350.0 - 755.0 300.0 0.0 0.00 2050.0 1383
1350.0 250.0 400.0 0.0 350.0 - 800.0 180.0 - 57.0 1550.0 1384
1350.0 270.0 400.0 0.0 110.0 - 800.0 180.0 - 55.0 1550.0 1385
1450.0 270.0 400.0 0.0 70.0 - 500.0 50.0 0.0 55.0 1400.0 1386
1000.0 270.0 0.0 0.0 50.0 - 0.0 0.0 - - 1300.0 1387
470.0 150.0 0.0 0.0 50.0 - 680.0 200.0 0.0 0.0 1500.0 1388
- - - - - - - - - - - 1389
300.0 50.0 0.0 0.0 100.0 2200.0 0.0 100.0 0.0 0.0 520.0 1390
1400.0 0.0 5.0 15.0 100.0 2200.0 0.0 100.0 0.0 0.0 500.0 1391
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1392
- 0.0 - 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 1393
0.0 0.0 0.0 100.0 110.0 890.0 0.0 0.0 0.0 0.0 0.0 1394
1100.0 0.0 - 350.0 110.0 1300.0 100.0 0.0 0.0 0.0 0.0 1395
500.0 0.0 - 550.0 1010.0 1200.0 0.0 0.0 0.0 0.0 200.0 1396
400.0 0.0 0.0 1100.0 760.0 900.0 0.0 10.0 0.0 0.0 130.0 1397
550.0 0.0 81.0 1300.0 1300.0 1500.0 63.0 2.0 100.0 650.0 0.00 1398
320.0 450.0 220.0 1480.0 750.0 1800.0 550.0 2.0 290.0 2233.0 2350.0 1399
988.7 277.1 256.0 261.8 806.8 1199.0 622.8 548.2 883.6 2229.8 1400.1 f/{‘j::
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Table 4. Production of irrigated cumin during 1995 to 2020 in some of cities of Khorasan Razavi province

ayde> oy el cay

onlie OYga gl SLLS Ll oligs Ul sl Swop
Neyshabour Mavalat Mashhad Gonabad Sabzevar Khooshab Khaf heTy(:ir;)r?Zh T}):ll:lat Taibad Bardaskan
400.0 - 15.0 400.0 0.0 - 100.0 3000.0 800.0  6000.0 1374
450.0 - 0.0 250.0 0.0 - 100.0 1050.0 180.0 1800.0 180.0 .
125.0 - 0.0 80.0 300.0 - 120.0 264.0 150.0 200.0 25.0 1376
400.0 - 110.0 180.0 1093.0 - 193.0 360.0 175.0 720.0 32.0 1377
87.0 - 3.0 124.0 520.0 - 120.0 550.0 180.0 1147.0 42.0 1378
74.0 - 2.0 175.0 663.0 - 28.0 765.0 190.0 516.0 39.0 1379
84.0 512.0 7.0 298.0 1375.0 - 45.0 37.0 230.0 336.0 68.0 1380
216.0 1691.0 32.0 519.0 4688.0 - 185.0 63.0 498.0 365.0 290.0 1381
174.0 1458.5 35.0 473.0 3390.0 - 288.0 49.5 385.0 205.0 497.0 1382
299.0 862.0 26.0 577.5 3600.0 - 292.0 50.0 400.0 8.0 495.0 1383
220.0 350.3 26.0 523.0 3328.0 - 240.6 35.0 - 23.0 506.0 1384
194.0 434.0 29.0 330.5 2428.0 - 200.4 385 - 33.0 495.0 1385
194.0 434.0 44.0 302.5 3266.5 - 70.8 14.5 360.0 33.0 495.0 1386
65.0 0.0 30.0 76.3 536.0 - 5.8 4.5 - - 0.0 1387
165.0 182.0 50.0 71.0 2352.0 - 96.0 98.0 556.0 63.0 825.0 1388
i i i i ) ) ) i i ) ) 1389
70.0 230.0 0.0 44.0 860.0 180.0 232.0 57.0 450.0 65.0 594.0 1390
70.0 0.0 0.0 50.0 560.0 180.0 160.0 57.0 480.0 65.0 675.0 1391
- 360.3 0.0 50.0 560.4 180.1 122.1 135.1 480.4 90.1 750.6 1392
- 510.0 - 116.0 1170.0 260.0 - 105.0 770.0 204.0 1012.0 1393
81.0 544.0 0.0 140.0 1350.5 268.8 120.0 85.5 690.0 244.0 1147.0 1394
63.4 370.0 - 148.0 1408.3 214.1 148.0 4.8 507.5 222.0 1179.9 1395
40.0 89.0 - 157.5 410.0 145.0 60.2 4.5 342.0 183.0 1200.0 1396
56.0 107.5 0.0 261.0 500.0 182.5 190.0 15.0 1116.0  523.0 1400.0 1397
0.0 200.0 29.7 60.0 560.0 240.0 112.0 72.0 1350.0  621.0 1481.8 1398
310.0 180.0 414 108.8 747.0 224.0 289.0 73.3 913.0 525.0 738.0 1399
166.8 448.1 21.8 220.6 1426.6 207.5 146.6 279.5 509.2 591.3 590.3 ‘;/;:J::
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Table 5. Production of rainfed cumin during 1995 to 2020 in some of cities of Khorasan Razavi province

i S¥pa sede WS e ol di PRSI eRSST g,
Torbat Torbat

Neyshabour Mavalat Mashhad Gonabad Sabzevar Khooshab Khaf . . Taibad Bardaskan
heydarieh jam

0.0 - 48 150.0 900.0 - 650.0  850.0 12500 6000.0 1374
0.0 - 24.0 0.0 900.0 - 4000  750.0 500.0 20000 20000 1375
360.0 - 60.0 0.0 720.0 - 1050 600.0 3000 900.0 3000 1376
741.0 - 70.0 111.0 176.0 - 618.0 4440 11070 20400 6530 1377
357.0 - 48.0 65.0 524.0 - 5850  273.0 663.0 12150 6640 1378
0.0 - 16.0 0.0 0.0 - 0.0 100.0 0.0 0.0 75.0 1379
19.0 67.0 22.0 0.0 113.0 - 0.0 6.0 0.0 0.0 1140 1380
170.0 133.0 30.0 0.0 83.0 - 9.0 24.0 0.0 3.0 6250 1381
207.0 3440 2400 0.0 67.0 - 1570  56.0 0.0 143.0 5750 1382
336.0 2050 2160 0.0 80.5 - 181.0 420 0.0 0.0 4100 1383
270.0 70.0 108.0 0.0 70.0 - 1440 250 - 17.0 2640 1384
202.5 40.0 124.0 0.0 22.0 - 120.0 117 - 17.6 1150 1385
2175 405 60.0 0.0 14.0 - 65.0 5.0 0.0 17.6 1400 1386
100.0 40.5 0.0 0.0 95 - 0.0 0.0 - - 0.0 1387
94.0 23.0 0.0 0.0 9.0 - 1020 300 0.0 0.0 2530 1388
- - - - - - - - - - - 1389
51.0 10.0 0.0 0.0 20.0 568.0 0.0 10.0 0.0 0.0 68.0 1390
238.0 0.0 1.1 0.8 75.0 568.0 0.0 10.0 0.0 0.0 70.0 1391
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1392

- 0.0 - 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 1393
0.0 0.0 0.0 9.0 242 213.6 0.0 0.0 0.0 0.0 0.0 1394
187.0 0.0 - 315 242 2730 150 0.0 0.0 0.0 0.0 1395
250.0 0.0 - 82.5 161.5 264.0 0.0 0.0 0.0 0.0 30.0 1396
60.0 0.0 0.0 148.5 98.0 135.0 0.0 1.5 0.0 0.0 19.5 1397
2475 0.0 30.0 455.0 416.0 7500 277 1.0 250  312.0 0.0 1398
64.0 112.6 84.0 518.0 263.0 680.0  110.0 0.9 870  670.0 7340 1399
1814 57.1 51.7 62.9 190.8 3452 1370 1296 1787  555.6 296.2 ;\’Aj:;
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Table 6. Yield of irrigated cumin during 1995 to 2020 in some of cities of Khorasan Razavi province

& ydu> Sy plr cuy

By oY o Mo sLLs 219 s olags Slg> Sl S 2
Neyshabour Mavalat Mashhad Gonabad Sabzevar Khooshab Khaf heTy(:ir;)r?Zh T}):ll:lat Taibad Bardaskan
400.0 - 500.0 500.0 0.0 - 1000.0 1000.0 1000.0  600.0 1374
450.0 - 0.0 454.5 0.0 - 1000.0 700.0 600.0 600.0 600.0 1375
250.0 - 0.0 200.0 300.0 - 400.0 528.0 300.0 200.0 250.0 1376
500.0 - 550.0 400.0 420.4 - 551.4 600.0 500.0 600.0 400.0 1377
3222 - 600.0 310.0 400.0 - 400.0 500.0 400.0 449.8 323.1 1378
308.3 - 400.0 250.0 390.0 - 121.7 450.0 380.0 430.0 300.0 1379
420.0 507.9 538.5 419.7 500.0 - 300.0 330.4 451.0 490.5 400.0 1380
600.0 628.6 551.7 570.3 633.5 - 4512 420.0 600.0 500.0 439.4 1381
621.4 660.0 555.6 550.0 600.0 - 450.0 450.0 700.0 500.0 460.2 1382
580.6 689.6 412.7 550.0 600.0 - 449.2 500.0 571.4 400.0 450.0 1383
400.0 700.2 412.7 581.1 552.1 - 400.3 500.0 - 511.1 460.0 1384
352.7 700.0 460.3 574.8 502.9 - 399.2 405.3 - 550.0 450.0 1385
352.7 700.0 628.6 526.1 709.9 - 348.8 4143 800.0 550.0 450.0 1386
216.7 0.0 1500.0 311.2 502.8 - 250.0 225.0 - - 0.0 1387
550.0 650.0 2500.0 315.6 1274.1 - 350.4 1306.7 800.0 350.0 500.0 1388
- - - - - - - - - - - 1389
400.0 701.2 0.0 251.4 637.0 450.0 400.0 600.0 600.0 500.0 450.0 1390
400.0 0.0 0.0 250.0 414.8 450.0 400.0 600.0 600.0 500.0 450.0 1391
- 600.5 0.0 250.0 415.1 450.3 348.9 900.7 600.5 360.4 500.4 1392
- 680.0 - 400.0 668.6 500.0 - 456.5 700.0 510.0 674.7 1393
450.0 680.0 0.0 400.0 730.0 480.0 500.0 450.0 750.0 610.0 740.0 1394
422.7 740.0 - 4229 763.3 475.8 592.0 480.0 634.4 634.3 761.2 1395
400.0 500.0 - 450.0 506.2 500.0 430.0 450.0 610.7 610.0 805.4 1396
400.0 500.0 0.0 450.0 505.1 500.0 530.7 600.0 720.0 633.9 500.0 1397
0.0 500.0 550.0 600.0 800.0 800.0 560.0 750.0 750.0 850.7 740.9 1398
805.2 720.0 600.0 680.0 849.8 800.0 741.0 740.1 830.0 750.0 820.0 1399
417.5 571.5 489.1 426.7 547.0 540.6 474.0 574.3 631.7 528.8 496.9 ‘;/;:J::
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Table 7. Yield of rainfed cumin during 1995 to 2020 in some of cities of Khorasan Razavi province

393 N PPV, oLLs 319 s ligs  dlgs 0N S el S, oS
Torbat Torbat

Neyshabour Mavalat Mashhad Gonabad Sabzevar Khooshab Khaf . . Taibad Bardaskan
heydarieh jam

0.0 - 480.0 300.0 300.0 - 5000  500.0 2500 300.0 - 1374
0.0 - 80.0 0.0 300.0 - 2667 300.0 2500 2500 4000 1375
180.0 - 150.0 0.0 180.0 - 1500  300.0 1500  180.0 1500 1376
190.0 - 100.0 170.8 220.0 - 2502 200.0 1800 2400 2252 1377
99.9 - 120.0 130.0 201.5 - 1500  130.0 1700 1500  225.1 1378
0.0 - 80.0 0.0 0.0 - 0.0 71.4 0.0 0.0 59.9 1379
79.8 120.1 97.8 0.0 139.5 - 0.0 96.8 0.0 0.0 99.1 1380
2297 1565 1493 0.0 180.4 - 2000 1200 0.0 1200 2232 1381
230.0 2464 2697 0.0 239.3 - 2000 1400 0.0 1702 2300 1382
280.0 2733 2700 0.0 230.0 - 2397 1400 0.0 0.0 2000 1383
200.0 2800  270.0 0.0 200.0 - 180.0 1389 - 298.2 1703 1384
150.0 1481 3100 0.0 200.0 - 150.0 65.0 - 320.0 742 1385
150.0 1500  150.0 0.0 200.0 - 1300 100.0 0.0 320.0 1000 1386
100.0 150.0 0.0 0.0 190.0 - 0.0 0.0 - - 0.0 1387
200.0 153.3 0.0 0.0 180.0 - 1500  150.0 0.0 0.0 1687 1388
- - - - - - - - - - - 1389
170.0 200.0 0.0 0.0 200.0 2582 0.0 100.0 0.0 0.0 1308 1390
170.0 0.0 220.0 50.0 750.0 2582 0.0 100.0 0.0 0.0 1400 1391
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1392
- 0.0 - 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 1393
0.0 0.0 0.0 90.0 220.0 240.0 0.0 0.0 0.0 0.0 0.0 1394
170.0 0.0 - 90.0 220.0 2100 1500 0.0 0.0 0.0 0.0 1395
500.0 0.0 - 150.0 159.9 220.0 0.0 0.0 0.0 0.0 1500 1396
150.0 0.0 0.0 135.0 128.9 150.0 0.0 150.0 0.0 0.0 1500 1397
450.0 0.0 370.4 350.0 320.0 5000 4400  500.0 2500  480.0 0.0 1398
200.0 250.1 3818 350.0 350.7 3778 2000  450.0 3000 3000 3123 1399

169.5 1120 159.0 72.6 2124 214 1399 1501 705 1304 1337 “{A‘Z‘:
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Fig. 1- The regression trend of irrigated and rainfed area of cumin in Khorasan Razavi province during the period from 1995 to 2020
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Fig. 2- The regression trend of irrigated and rainfed production of cumin in Khorasan Razavi province during the period from 1995 to 2020
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Fig. 3. The regression trend of irrigated and rainfed yield of cumin in Khorasan Razavi province during the period from 1995 to 2020
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Fig. 4- The regression trend of effect of altitude above sea level on the average irrigated area and production of cumin in Khorasan
Razavi province during the period from 1995 to 2020
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Fig. 5- The regression trend of the average precipitation effect on cultivated area of irrigated and rainfed cumin in Khorasan Razavi

province during the period from 1995 to 2020
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Fig. 6- The regression trend of the average precipitation effect on production of irrigated and rainfed cumin in Khorasan Razavi
province during the period from 1995 to 2020
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during the period from 1995 to 2020
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Fig. 8- The regression trend of the effect of temperature on cultivated area, production and yield of cumin in Khorasan Razavi
province under irrigated condition during the period from 1984 to 2020
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Fig. 9- The regression trend of the effect of temperature on cultivated area, production and yield of cumin in Khorasan Razavi
province under rainfed condition during the period from 1984 to 2020
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Fig. 10- Cluster of similarity percentage of different cities of Khorasan Razavi in terms of production, cultivated area and yield of cumin
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