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Physiological Effects of La(NO;); on Increasing Seed Vigor and Seedling Bio-

mass of Ryegrass
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Abstract: Effects of La(NO;), on seed germination and seedling growth of ryegrass and it’s physiological and
biochemical changes were studied. The results showed that 10-50 mg-L™' La(NO,); could increase seed vigor
and activities of amylase, proteinase and lipase, and contents of auxins (IAA), gibberellins (GA) and cytokinin
(CTK) during seed germination. The growth and photosynthetic rate of seedlings in Hoagland solution with
La(NO,); cultured were promoted, which were closely related to the increases of chlorophyll content, Hill
activities, chloroplast electron transport rates, photophosphorylation levels and the activities of Rubisco car-
boxylase and PEPCase in seedling leaves. The optimal concentration of La(NO,); was 30 mg-L"', but inhibition
when the concentration of La(NO,), were 70—100 mg-L"'. However, 10 to 100 mg-L"' La(NO,), had little effects
on the germination rate, abscisic acid (ABA) content and Rubisco oxygenase activity. It was concluded that the
suitable concentration La(NO,), could increase seed vigor and seedling biomass of ryegrass via regulating and
controlling germination and photosynthetic physiological metabolism.
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Table 1 Effects of La(NO;), on seed vigor of ryegrass
La(NO,), #KJ¥ /mg-L"! REFE % RAFFREL YIHi T HE /mg Bk DA R

0 90.71+1.86* 51.83+3.06¢ 1.62+0.07° 83.96+8.80°

10 92.434+2.24* 63.44+2.88° 2.03+0.14° 128.78+9.67°¢
20 92.82+1.87° 70.36+2.04° 2.18+0.25* 153.38+12.04°
30 92.97+1.68* 86.82+4.55° 2.25+0.06* 195.35+£12.37*
50 91.35+2.52% 60.24+5.28° 1.66+0.16° 100.00+14.21¢

70 91.04+2.44* 43.26+3.49¢ 1.32+0.08¢ 57.10+8.94f
100 89.67+2.38° 40.01+4.75°¢ 1.18+0.29° 47.21+11.37F
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Fig.1 Effects of La(NO;), on activities of a-amylase (A), proteinase (B) and lipase (C) in germinating seed of ryegrass
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Table 2 Effects of La(NO,), on plant hormones contents of germinating seed of ryegrass

La(NO;); #J¥ /mg-L"! IAA % /ng-g' (FW)

GA ¥ & /ng-g(FW)

CTK & /ng-g"'(FW) ABA ¥ /ng g (FW)

0
10
20
30
50
70

100

24.86+4.46¢
32.04+£5.39°¢
41.28+5.77°
57.34+6.49°
30.52+5.56°¢
12.61£7.48°¢

9.37+£8.51¢

168.12+13.18°¢
285.61+12.44¢
346.52+16.56°
481.63+18.78*
235.49+21.16¢
129.86+17.94°
102.31£13.05¢

206.22+22.04¢
251.74+24.74¢
287.15+£15.39°
346.87+18.75*
219.52+23.19¢
166.49+13.02°¢
146.39+12.32°¢

7.56+1.25*
7.92+1.72*%
8.32+1.24*
9.14+1.88*
7.78+1.61*
7.42+1.94*
7.40+1.58*
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Table 3 Effects of La(NO,), on biomass, leaf chlorophyll content and photosynthetic rate of ryegrass seedlings

La(NO;), iK% / kT / M4t ga S/ M4EE b S/ I4¢ % (at+b) S / HeE AR/
mg-L"! mg: #f! mg-g” (FW) mg-g” (FW) mg-g”! (FW) umol-m?-s™!
0 12.36+1.45° 1.58+0.06% 0.42+0.05% 2.00+0.03° 5.83+0.09¢
10 14.18+0.79° 1.63+0.08° 0.43+0.03% 2.06+0.05" 5.9241.02¢
20 17.44%1.17° 1.83+0.04° 0.48+0.04° 2.3140.04° 7.19+0.76°
30 19.3240.58° 1.97+0.05° 0.5140.04° 2.48+0.04° 8.55+0.83°
50 13.5140.51° 1.6040.08" 0.48+0.06° 2.08+0.02° 7.03+0.55"
70 8.62+0.84° 1.4120.09% 0.38+0.02° 1.7940.04¢ 5.07+0.49¢
100 7.56+1.18° 1.3240.05¢ 0.37+0.03" 1.69+0.07¢ 4.15+0.72¢
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Fig.2 Effects of La(NO,), on Hill activity (A), coupled (B) and uncoupled (C) electron transport rates, non-cyclic (D) and
cyclic (E) photophosphorylation levels, and Mg**-ATPase activity (F) in chloroplast of ryegrass seedlings
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Fig.3 Effects of La(NO;), on activities of carboxylase (A) and oxygenase (B) of Rubisco and PEPCase (C) in ryegrass leaves
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