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Research on Heat-tolerance of Cowpea Varieties

GAO Jun-jie'*,LI Yan-su', ZHANG Dong-mei*, YIN Fu-wei* and YU Xian-chang'*
(1. College of Horticulture, Shangdong Agricutural University, Tai'an Shandong 271018,China;
2. Tai'an Agricutural Office, Tai’an Shandong 271000,China)

Abstract: The changes of growth and physiological characters of 18 cowpea (Vigna unguiculata W.)
commonly cultured in north China were studied. The fruit stage researches were actualized in farmland
in summer and the seedling experiments were done in phytotron and light growth incubator. The re-
sults of the fruit stage researches in farmland in summer showed :the vine full date, plant high, stalk
diameter and peduncular length, legumen length, quality per legumen and yields of 18 cowpea varieties
were significantly different; Caixing shandihong, Wuyuehongdidoujia and Guadi shanpohong were not
suitable to growth in high temperature and long sunlight. The agriculture properties of cowpea exist
very notable relativity. The quality per legumen and yields of Zaoyou No. 1 was tiptop. The results of
the seedling experiments in phytotron and light growth incubator showed that relative conductivity of
Zaoyou No. 1 was the lowest and The Pn of Zaoyou No. 1 was tiptop in heat-tolerance.
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Table 1  Field investigation of the growth period of different cowpea varieties / -
Variet Seeding Seedling Vine beginning Vine full Early Early harvesting
arety date date date date flowering date date
80 6-8 6-12 6-28 7-3 7-15 7-26
6-8 6-12 6-28 7-3 7-19 7-26
901 6-8 6-12 6-28 7-1 7-18 7-26
6-8 6-12 6-28 6-30 7-14 7-26
6-8 6-12 6-28 6-30 7-14 7-26
2008 6-8 6-12 6-30 6-30 7-18 7-28
6-8 6-12 7-2 7-3 7-14 7-26
6-8 6-12 7-12 7-16 — —
35 6-8 6-12 6-28 6-30 7-14 7-26
28-2 6-8 6-12 6-28 6-30 7-14 7-26
6-8 6-12 6-28 6-30 7-14 7-26
6-8 6-12 6-30 7-1 7-19 7-26
6-8 6-12 6-29 7-1 7-14 7-26
30 6-8 6-12 6-30 6-30 7-13 7-26
40 6-8 6-12 6-30 6-30 7-14 7-26
988 6-8 6-12 6-29 7-2 7-12 7-26
6-8 6-12 6-29 7-2 7-19 7-26
6-8 6-12 7-12 7-16 8-13 8-21
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Table 2 Compare of early flowering stage characters of different cowpea varieties
. ’/C.m . ./Cm . Length from first node t/ocm Pedunci/ecm
Variety Plant high Stalk diameter Early flowering node carly flowering node length
80 15.50gGH 0.425abA 3.33defCD 16. 11{F 19. 08efFG
14. 50hH 0. 407¢dABCD 5.35abAB 46.10cC 21. 83c¢dBCDE
901 14. 50hH 0.407c¢dABCD 4. 83bcAB 34.90dD 18. 04{gGH
20.29¢C 0. 385fghDEF 3. 40deCD 30. 95dDE 24. 42abAB
23.00aA 0. 395defBCDEF 3. 13defgCD 26. 13eE 3. 78hI
2008 19. 31dCDE 0. 3591G 5.38abAB 51.48bBC 16.43gH
8.91il 0. 385fghDEF 3. 00defgCD 4. 52ijHI 23.09abcABC
8. 74il 0. 376ghEFG 0. 00hE 0. 0051 0. 001]J
35 19. 09deDE 0. 414abcAB 2.17gD 5. 00iHI 23. 24abcABC
28-2 15. 69gG 0.411bcdABC 4. 00cdBC 35.00dD 21.51cdCDEF
19. 29dCDE 0. 385fghDEF 6.00aA 57.17aAB 22.72bcABCD
18.43¢E 0. 39efgCDEF 5.98aA 57.17aAB 18. 09fgGH
16. 00gG 0. 397cdefBCDE 2. 76efgCD 10. 33gFGH 22.33¢cABCDE
30 21. 40bB 0. 41bedABC 2. 23fgD 9.50ghGH 18. 2feGH
40 19. 69cdCD 0.424abA 2.52efgCD 8.48gH 19. 99defEFG
988 15. 782G 0.43aA 2. 85efgCD 15. 63{FG 20. 37deDEFG
17. 40fF 0. 406cde ABCD 5. 75abA 60. 33aA 24.73aA
9. 16il 0. 373hiFG 0. 00hE 0. 0051 0. 00iJ
N 6 30 s a=0.05 B a=0.01

Note: Plant high and stalk diameter were determined at 30th, Jun. The same as below. The small letters in the table show significantly

different at 0. 05 level, and the capital letters show significantly different at 0. 01llevel by Duncan’s new multiple range test. The same as

below
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Table 3 Compare of the fruit characters, yields, Pn and relative conductivity of different cowpea varieties
/ . 0,
Varicty Average fruit Quality per Legumen” [k BT ol €O, Rclan_vg'%
set ratio legumen length « s H)Pn conductivity
80 0. 278efgDEF 15. 00eE 22. 35hi] 14175. 29¢E 3. 72efGHI 22.65aA
0. 286defCD 25.60aA 58. 00beBCD 16697. 69bB 7.26aA 16. 44dB
901 0.310aA 18. 40cC 40. 00hI 13749. 75{F 3. 47{gHI1J 22.28aA
0. 267hFG 17.60cdCD 45. 00fgGHI 10508. 85hH 4.91cDE 19. 76abcdAB
0.292c¢dBC 25.00aA 62. 50abAB 10379. 40j] 6. 47bBC 21.97abA
2008 0. 300bcAB 22.20bB 50. 00defEFG 7602. 45mM 6.16bC 22.60aA
0. 288deBCD 5.00hH 18.00iJ 1645. 65pP 3. 271gl] 22.41aA
0. 0001]J 0. 001l 0. 00;K 0.009Q 4.57cdDEF 20. 20abcdAB
35 0. 250jH 12. 50fF 48. 30efEFGH 15332. 70cC 4. 59cdDEF 20. 92abcAB
28-2 0. 2641G 16. 71dD 59. 96bABC 10422. 5911 2.58hK 22.63aA
0. 283defCDE 12. 33(F 46. 27{gFGHI 8897. 40kK 7.51aA 20. 10abcdAB
0. 276{ghDEFG 15. 00eE 65.00aA 6349. 6500 7.06aAB 20. 18abcdAB
0. 200kI 17.10dCD 41. 80ghHI 6810. 78nN 4. 57¢dDEF 22.03abA
30 0. 278efgDEF 22.50bB 47.50efFGH 14265. 85dD 3.01ghJK 18. 15bedAB
40 0. 250jH 13. 13fF 52. 29deDEF 17303. 10aA 4. 52cdDEF 20. 93abcAB
988 0. 306abA 16. 80dD 54. 67¢dCDE 13267. 65gG 5.02¢cD 17. 96cdAB
0. 271gEFG 10. 00gG 48. 50efEFGH 8438. 841L 4.12deFGH 22.50aA
0. 0001]J 0. 00il 0. 00jK 0.009Q 4. 22deEFG 21.02abcAB
4
Table 4 The correlation analysis of mainly agricultural characters of cowpea
Characters e <Lz x3 4 x5 6 a7 T3
k&) 0.9301*~
X3 0.7632** 0.5073*
xy 0.5971* 0.3692 0.8356* *
x5 0.4171 0.3921 0.4267 0.3273
k) 0.7376* 0.5095~* 0.9441* 0.7256** 0. 6090
x7 0. 5011 = 0. 4300 0.5871~ 0.3193 0.6984* * 0.6718*
xg 0.6617* 0.5852~ 0.6571* 0.5159~ 0.7812*~ 0.7606** 0.8316**
X9 0.3095 0.1425 0.5818~ 0.5125* 0.6065* * 0.6473** 0.5999** 0.6353* "
cxx 1Y sx 5% o

Note: * % show significantly different at 0. 01 level, and * show significantly different at 0. 05 level by Duncan’s new multiple range

test.
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