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ABSTRACT

Purple nutsedge causes severe damages to vegetable crops in Jiroft, Kahnooj and Birjand. In order to
evaluate the effects of high temperature and time of exposure to high temperatures on various ecotypes of
purple nutsedge tubers, a factorial experiment was conducted based on randomized complete block design
with 3 replications in the Research greenhouse of Birjand University, Iran, in 2016. Experimental factors
consisted of 3 ecotypes (Jiroft, Kahnooj and Birjand), different temperatures from 40 to 60°C with 5°C
increments, and exposure time including 1, 2, 4, 8, 16, 32 and 64 hours. Results indicated that at all
exposure times, 40°C temperature did not affect the growth characteristics of purple nutsedge, while at 45
°C, increasing the exposure time decreased the growth characteristics of purple nutsedge. Three-
parameter logistic model estimation showed that tuber viability (Tso) at 45 °C in Jiroft ecotype was 14.64
hours, it decreased to 5.01 hours at 50 °C. Tsp was about 66% lower than for 45 ° C, but it was 19.76
hours in Kahnooj ecotype at 45 °C, while at 50 °C, this parameter decreased to 2.73 hours (86.2%). Tso of
Birjand ecotype at 45 °C was 12.90 hours, but at 50 °C, the tubers viability reduced and Tso was 8.91
hours (31% decrease). Results of this research could have an important role in controlling purple nutsedge
in vegetable fields.
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Table 1. Climatic conditions of the tested ecotypes (Jiroft, Kahnooj and Birjand)

weather relative humidity Height from sea level geographical lattitude geographical longitude Ecotypes
Humid and tropical 89% 722m 28° 37min N 57° 41min E Jiroft

Humid and tropical 87% 470m 27/6° 39min N 57/2° 39min E Kahnooj

cold and dry 60/7% 1480m 56° 32min N 13° 59min E Birjand
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Table2. variance Analysis (mean squares) of the effects of different temperatures and times exposures on studied growth
traits of purple nutsedge

SOV df Tuber Viability Number of Shoot Number of Tuber
Block 2 0.25™ 2.67™ 0.28™
Ecotype 2 2.03** 36.09** 118.80**
Temperature 5 1053.6** 3351.38** 3003**
Time 6 69.02** 228.17** 188.37**
Ecotype x Temperature 10 5.11** 40.91** 78.07**
Ecotype x Time 12 0.98** 10.44** 8.28**
Temperature x Time 30 22.89** 89.64** 70.76**
Ecotype x Temperature x Time 60 0.89** 5.19** 5.75%*
Error 250 0.17 1.55 1.39
C.V. (%) - 12.58 19.73 19.91

**x *
3
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** *and ns: significant at 1% and 5% of probability levels and non significant, respectively.
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Table 3. Interaction effects of ecotype x temperature x time on viability percentage of Cyperus rotundus ecotypes tuber
Duration of exposure (hours)

Ecotypes  Temperature 64 32 16 8 4 2 1
40 OC QOCd(Q) 93.3bC(0_27) 96.7ab(0_27) 1003(0) 1003(0) 1003(0) 1003(0)
45°C 20|m(o‘47) 36.7'((0.27) 43.3]‘(0‘27) 76.79(0.27) 86.7d(o,27) 90Cd(o) 96.6ab(0,27)

Birjand 50°C 0p() 3.3po.27) 36.7K0.27) 53.3i(0_27) 66.7fg(0_27) 76.7e0.27) 80e(q)
55°C 0po 0po 0po 0°0) 0 %0 0 %0 (O
60°C 0po 0po 0 po) 0 po) 0 po) 0 po 0 po
65°C 0po 0p@ 0po 0po 0po 0p@ 0p@
40°C 93.3bC(0_27) 93.3bC(0_27) 1003(0) 1003(0) 1003(0) 1003(0) 1003(0)
45°C 0 Po) 23.3i(o‘93) 46.7]‘(0‘27) 70f(0) 86.7d(o,27) 90Cd(o) 96.7ab(0,27)

Jiroft 50°C 0 p 0 p 0 p 16.7mn@gr20)  63.3gh(054s) 70f0.473) 76.7e027)

55°C 0po 0po 0po 0po 0po 0po 13.3n0(27)
60°C 0p@ 0 pey 0 pey 0 pey 0P 0 pe) 0 pe)
65°C 0po 0p@ 0p@ 0p@ 0po 0p@ 0p@
40°C 90Cd(o) 93.3bC(o_27) 1003(0) 1003(0) 1003(0) 100&(0) 100&(0)
45°C 33.3K(.27) 46.7j02ry  63.3gh(27) 76.7e0.27) 90cdg) 93.3bC2ry  96.6abp27)

Kahnooj 50°C 0 Po) 0 Po) 0 Po) 100(0_47) 36.7'((0'54) 608(0) 808(0)
55°C 0po 0 pe) 0pe) 0pe) 0p@ 0 pe) 20Imy,
60°C 0po 0po 0po 0po 0po 0p@ o)
65°C 0po 0P@ 0p@ 0p@ 0po 0p@ 0p@
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In each row, means with at least one common letter are not significantly different at 5% of probability level based on LSD test.
Numbers in the parentheses indicate standard error.
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Figure 1. Effect of temperature exposure duration on the total shoot of purple nutsedge in Jiroft ecotype
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Figure 3. Effect of temperature exposure duration on the total shoot of purple nutsedge in Birjand ecotype
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Table 4. Three -parameter logistic sigmoidal model parameters fitted to the total number of purple nutsedge shoot in
kahnooj, Birjand and Jiroft ecotypes

Ecotype Temperatures a Tso b R?
Kahnooj 45°C 15.67(0.55) 33.60(4.44) 1.34(0.19) 0.98
50°C 15.31(0.35)  3.52(0.16) 2.15(0.17)  0.99
Birjand 45°C 15.78(0.80) 28.73(4.91) 1.61(0.44) 0.97
50°C 14.92(0.43) 12.54(0.96)  2.32(0.35)  0.99
Jiroft 45°C 17.30(0.54) 13.41(1.09) 2.45(0.42) 0.99
50°C 17.25(0.29)  5.58(0.18)  3.69(0.33)  0.99

Numbers in the parentheses indicate standard error.
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Figure 4 .Effect of temperature exposure duration on the number of purple nutsedge tuber in Jiroft ecotype
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Figure 5. Effect of temperature exposure duration on the number of purple nutsedge tuber in kahnooj ecotype
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Figure 6. Effect of duration of temperature exposure on the number of purple nutsedge tuber in Birjand ecotype
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Table 5. Three-parameter logistic sigmoidal model parameters fitted to purple nutsedge number of tuber in kahnooj,

Birjand and Jiroft ecotypes

Ecotypes Temperatures a Tso b R?

Kahnooi 45°C 20.16(1.22) 45.50(11.25) 1.08(0.36) 0.96
! 50°C 18.66(0.84) 3.96(0.36) 2.26(0.39) 0.99
Biriand 45°C 15.12(0.4) 63.47(7.18) 1.90(0.5) 0.97
! 50°C 15.1(0.4) 20.74(1.38) 2.34(0.5) 0.99
Jiroft 45°C 14.39(0.54) 19.61(1.61) 1.92(0.34) 0.99
50°C 13.46(0.46) 5.16(0.37) 2.27(0.37) 0.99

Numbers in the parentheses indicate standard error. il o 3yluliwl (sllas sniad slis july S5 slael
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Figure?7. Effect of temperature exposure duration on tuber dry weight of purple nutsedge in Jiroft ecotype.

i 851 Sla 5l Db gl cud SUS (459 4 0l 0010 (531 5 S 6yl yly A (G gaRnw Juo o alyly —F Jgus

C 2z 9 W2y TS
Table 6. Three -parameter logistic model parameters fitted to purple nutsedge tuber dry weight of kahnooj, Birjand and
Jiroft ecotypes

Ecotypes Temperatures a Tso b R?
Kahnooj 45°C 1.09 (0.08) 21.07 (6.52) 0.9 (0.25) 0.95
50°C 1 (0.05) 2.11 (0.27) 1.39 (0.20) 0.99
Birjand 45°C 2.33(0.09) 22.53 (3.86) 0.8 (0.11) 0.98
50°C 1.75 (0.10) 11.82 (2.01) 1.92 (0.53) 0.99
Jiroft 45°C 1.87 (0.11) 9.63 (1.78) 1.40 (0.29) 0.95
50°C 1.69 (0.09) 2.79 (0.39) 1.46 (0.23) 0.96

Numbers in the parentheses indicate standard error. Al oo o lliwl (gllas aximy lis gl S5 slael
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Figure 8. Effect of temperature exposure duration on tuber dry weight of purple nutsedge in kahnooj ecotype.
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