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The influence of osmotic stress on some
physiological characters of papaya
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Abstract: Responses of relative physiological index, photosynthesis rate and stomatal conductance to osmotic
stress as well as the relationship between photosynthetic rate and stomatal conductance were investigated with
papaya seedlings. The results showed that under osmotic stress relative electrical conductivity and MDA con-
tent increased by 11. 72 and 11. 07 times respectively, soluble protein and chlorophyll content decreased by
57.3% and 57. 6% ,POD and SOD activity increased first and then decreased but the time when SOD activity
decreased was prior to that of POD. Under mild water stress,the decline of photosynthesis was mainly due to
the decline of stomatal conductance. However,under severe water stress the principal cause of the reduction in
photosynthesis was attributed to the decline of photosyntheisis capacity of mesophyll cells.
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Table 1 The effect of osmotic stress on permeability, MDA content and chlorophyll content of leaves in papaya

4k ¥ o (] il b ER RN B MDA & & HRESE
Treatment time(d) Relative electrical conductivity( %) MDA content(nmolmg! protein) Chlorophyll content (mg « gD+« W)
0 3.25Aa 1.02Aa 1.77Aa
1 4.17Aa(28.3%) 1.33Aa(30.4%) 1.65Aa(-6.7%)
2 5.78Aa(77.8%) 1.68Aa(64.7%) 1.41Aa(-20.3%)
3 9. 14Bb(181.2%) 3. 42Bb(235.3%) 1. 38ABb(-22. 0%)
4 14.56Cc(348%) 5.37Cc(426.5%) 1.24ABb(-29.9%)
5 19.23Dd(491.7%) 6.22Cc(509. 8%) 1. 04BCb(-41.2%)
6 27.92Ee(759.1%) 8.79Dd(761.8%) 0.96BCbc(-45.8%)
7 41. 34F{(1172%) 12. 31Ee(1106.9%) 0. 75BCc(-57. 6 %)

AEFRRROIEFKE PEFRRK0.05ERKE, BHESANRTFRRELESE o d LEKIEEHME. UTEERA.
A,B and a, b represent significance at 0. 01 and 0. 05 levels respectively, The data in brackets means the increased or decreased rate compared
to that before osmotic stress, Table 2 and 3 are the same as table 1.
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Table 2 The effect of osmotic stress on soluble protein content,POD and SOD activity of leaves in papaya

4b 2 i (5] EEEARSR POD ¥ # SOD ¥4
Treatment time(d) Soluble protein content(mg *+ g! D+ W)  POD activity(ADy70 g! * min!) SOD activity(U » mg! protein)
0 7.26Aa 12. 56Ef 1.16Ab
1 7.14Aa(-1. 65%) 13.35De(6. 3%) 1. 34Aa(15.5%)
2 7.01Aa(-3.4%) 14. 42BCc(14.8%) 1.37Aa(18.1%)
3 5.57Bb(-23.8%) 16. 27Ab(29.5%) 1.33Aa(14.7%)
4 5.12Bb(-29.5%) 17.33Aa(38.0%) 1. 21Aa(4.3%)
5 4. 33Bc(-40. 4%) 17.18Aa(36.8%) 1. 05ABc(-9. 5%)
6 3. 27BCc(-55.0%) 17.12Aa(36.3%) 0.93Bd(-19.8%)
7 3.10Ccd(-57.3%) 15. 39BCb(22.5%) 0.74Be(-36.2%)
%3 SEHENBARSEASHENOER
Table 3 The effect of osmotic stress on photosynthetic characters of leaves in papaya
4b ¥ A [6] L& - b P S SIeE 40 e CO: Wi
Stress time Water potential Net photosynthetic rate Stomatal conductance Intercellar CO; concentration
C)) (-MPa) (pmolCOz m2s' ) (molH; Om?s1) (pL L)
0 5. 7Ff 27.3Aa 0.36Aa 257.2Aa
1 6. 8EFf(19.3%) 26.5Aa(-2.9%) 0.32Aa(-11.1%) 248. 8Bb(-33.3%)
2 8. 4Ee(47.4%) 25.1Aa(-8.1%) 0. 30ABa(-16.7%) 240.1Cc(52.8%)
3 10.0Dd(75.3%) 21.0Bb(-23.1%) 0. 24Bb(-33.3%) 226.3Dd(-12.0%)
4 12.6Cc(121.1%) 15. 6Cc(-42.9%) 0. 18Bb(-50.0%) 220.5Dd(-14.3%)
5 15. 3Bb(168.4%) 12, 2Dd(-55.3%) 0.16 Bb(-55.6%) 237.6Cc(-7.6%)
6 17.8Aa(212.3%) 10. 0Ee(-63. 4%) 0.17Bb(-52. 8%) 241.9Cc(-6.0%)
7 18.5Aa(224.6%) 7.3Ff(-73.3%) 0,10Bc(-72.2%) 259.1Aa(0.7%)

RIVERRH . EELBEMERHET . HHE
HEZH TR, B TRBERZESE A, M2 ENE
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