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Response of mongolian almond seed germination and seedling

growth to osmotic stress

WANG Jin, ZHANG Yong, ZHAO Gang, YAN Fang, ZHANG Cheng-guo, LEI Lei, MA Yin-shan
( College of Agricultural and Biological Technology, Hexi University , Zhangye 734000, Gansu)

Abstract: Mongolian almond ( Prunus mongolica Maxim) is an endangered species in Mount Qilian Nature Re-

serve. This study investigated the response of its seed germination and seedling growth to drought stress, using osmotic

treatments by PEG — 6000 solution. The result indicated that rate of imbibition, germination, index of germination and

seedling vigor, seedling height, and root length decreased as the concentration of PEG — 6000 increased. The fresh

seedling dry weight, root dry weight, and root/shoot ratio first increased and then decreased. Mongolian almond seed was

sensitive to changes in soil water potential, with the minimum threshold for germination being 0.65 MPa. Response char-

acteristics of the drough stress of mongolian almond seed germination and seedling growth have important meaning for the

continuation of the species.
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Fig.1 Accumulative water uptake of seeds of Prunus Mongolica under different simulated osmotic stress at 20°C
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Table 1  Responses of Prunus mongolica germination to simulated osmotic stress

s B RATH A BHE/% R i i

Treatments Day of germination from seeding Germination rate Germination index Vigor index

TR CK 2 96.14 +0.66Aa 39.36 +0.56Aa 16.50+0.72 Aa
-0.03 MPa 2 95.72+1.43Aa 31.57+0.42Bb 11.84+0.15 Bb
-0.10 MPa 3 95.72+1.43Aa 20.86 +0.48Cc 6.79+0.27 Ce
-0.24 MPa 4 83.57+1.37Bb 10.36 +0.17Dd 2.94+0.08 Dd
-0.42 MPa 8 35.99 + 1.44Cc 3.09+0.15Ee 0.78 £0.04 Ee
-0.65 MPa 8 5.72+1.17Dd 0.58 0. 11Ff 0.12+0.02 Ee

I RS R RIR S TR TE 0.01 K225 B3, ARV ING FRERIRTE 0.05 K257 835, TR,

Note: Different uppercase and lowercase letters indicate significant differences at level of 0.01 and 0.05 by Duncan tests, respectively. The same below.
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Fig.2  Relationships between germination percentage and

accumulated seed water uptake of Prunus mongolica
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Table 2 Responses of Prunus mongolica seedling to different simulated osmotic stress

s B3 /em KK /om VERAR IR (g5 ) AL A5 4T
Treatments Shoot length Root length Secondary roots Fresh seedling weight seedling index
R CK 5.89+0.19Aa 13.65+0.37Aa 16.08 £ 0.45Aa 2.083+0.04Aa 0.0090 + 0.0003Bc
-0.03 MPa 5.33+0.07Bb 10.89 £ 0.34Bb 10.88 £ 0.52Bb 1.86+0.02Bb 0.0096 + 0.0003Bbe
-0.10 MPa 4.64+0.11Cc 9.28 £0.29Cc 6.80+0.50Cc 1.64+0.08Cc 0.0106 + 0.0003Bb
-0.24 MPa 1.74 +£0.06Dd 3.39+0.23Dd 2.76 £0.17Dd 1.43+0.04Dd 0.0239 £ 0.0012Aa
-0.42 MPa — 1.81+0.18Ee 0.86 +0.08Ee 1.26 +0.05De —

-0.65 MPa — 0.88 £ 0.04Ff 0.00 + 0.00Ee 0.90 + 0.02Ef —
®3 PEGEEMENRHRMYRSE. . HHEMSKEMHLRERHFT M

Table 3 Effects of simulated osmotic stress on seed matter distribution, seedling saturated

water content, and recovery rate on Prunus mongolica

Qb3 MR KA/ % WA R/ %  WVEZFTE/(g5k") WTHE/(g5H") HR 56 EL
Treatments Saturated water content Recovery rate Shoot dry weight Root dry weight Root/shoot
IR CK 77.43 +0.54Aa 0.00+0.00Cd 0.3762 +0.0113Dd 0.0962 + 0.0028Aa 0.2574 £ 0.0068Aa
-0.03 MPa 70.57 +0.47Bb 0.00+0.00Cd 0.4531 £ 0.0251Cc 0.0803 + 0.0018Bb 0.1689 + 0.0041Bb
-0.10 MPa 68.49 + 0.98Bb 0.00+0.00Cd 0.4819 = 0.0163BCc 0.0536 + 0.0035Cc 0.1189 +0.0072Cc
-0.24 MPa 60.25+1.73Cc 37.21+0.69Bc 0.5355+0.0163ABb 0.0263 + 0.0026Dd 0.0496 + 0.0051Dd
-0.42 MPa 53.65+0.69Dd 81.91+1.75Ab 0.5671 = 0.0131Aab 0.0167 £ 0.0035Ee 0.0289 + 0.0049Ee
-0.65 MPa 50.68 +0.20De 82.67 +1.19Aab 0.5971 +0.0166Aa 0.0088 + 0.0002EFf 0.014 7 + 0.0004EFf
-0.94 — 85.56 +0.76Aa — — —
s R TR EA01 AIRI0% B B B
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