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Studies on the Identification of Turfgrass by Electrophoresis (SDS-PAGE, PAGIF)
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Dept. of Environmental Horticulture, Seoul City Univ.

SUMMARY

This experiment was executed to investigate the possibility of the application of taxonomic
method through the isoelectric focusing with polyacrylamide gel and sodium dodecyl sulfate
-polyacrylamide gel electrophoresis with seeds in the identification of turfgrasses.

The sodium dodecyl sulfate-polyacrylamide gel electrophoresis was used to investigate the pattern
of seed proteins which were extracted from 18 cultivars of cool season turfgrass and 4 cultivars of
warm season turfgrass. The isoelectric focusing with polyacrylamide gel was used to investigate the
activity of the three isozymes of esterase, peroxidase and phosphoglucose isomerase which were
extracted from 18 cultivars of cool season turfgrass and 4 cultivars of warm season turfgrass.

The results were summarized as follows,

1. The difference of the patterns of seed proteins was observed with sodium dodecyl sulfate
-polyacrylamide gel electrophoresis. The identification of intra-genus was easily detected.

2. The three isozymes of esterase, peroxidase and phosphoglucose isomerase were investigated
through isoelectric focusing with polyacrylamide gel. As a result, esterase was most effective
among three isozymes in the identification of turfgrass cultivars.

3. In the past cultivar identification was primarily based on visual morphological characters, but
there was a lot of difficulty. If we should use electrophoresis, we will be able to identify
turfgrass cultivars more effectively .
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Fig. 2. Banding patterns of SDS-PAGE of
proteins extracted from seeds of 12
cultivars of turfgrass.
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Fig. 3. Zymogram of esterase banding patterns of 22 turfgrass cultivars

in seed.

(PAGIF, pH 3~10:4.2~4.9:8~10.5=4:1:1)
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Fig. 5. Zymogram of peroxidase banding patterns of 22 cultivars in seed

(PAGIF, pH 3-10:4-6.5=8:1)
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Fig. 6. Diagram of peroxidase banding patterns of 22 cultivars in seed

(PAGIF, pH 3-10: 4-6.5=8:1)



Table 2. Esterase and peroxidase isomerase bands observed in each turfgrass cuitivar.

No. Cultivar Esterase bands Peroxidase bands
1 Perennial ryegrass var. pleno (20) (28) (30) (39) (1) (4) (12) (19) (20) (21)
2 Perennial ryegrass var. pen- (20) (28) (30) (39) (12) (19) (20) (21)
nant
3 Perennial ryegrass var. (20) (28) (30) (36) (39) (12) (21)
morene
4 Italian ryegrass (12) (13) (14) (15) (16) (18) (36) (12} (2D)
5 Chewings fescue var. cascade (2) (5) (6) (10) (11) (12) (14) (16) (5) (21)
(18) (19) (20) (29) (30) (31) (33)
(36) (39)
6 Chewings fescue (2) (6) (13) (14) (16) (18) (19) (2) (5) (21)
(20) (25) (28) (30) (31)
7 Tall fescue var. crown (31) (33) (38) (2) (12) (14) (19) (2D)
8 Tall fescue var. falcon (3) (31) (33) (36) (39) (2) (12) (13) (14) (20) (21)
9 Tall fescue var. fawn (2) (14) (31) (33) (2) (12) (13) (19) (20) (21)
10 Tall fescue var. KY31 (14) (36) ( 2) (12) (20) (21)
11 Red fescue var. echo (2) (7) (8) (10) (12) (13) (14) (1) (3) (4) (5) (9)
(16) (17) (18) (19) (25) (28) (32)
(36) (39)
12 Bentgrass var. highland (7) (8) (10) (19) (26) (31) (32) (12)(17)
35
13 Bentgrass var. seaside 27))(8) (12) (16) (19) (27) (28) (12)
(31) (32) (33) (35) (37)
14 Bentgrass var. penneagle (6) (7) (11) (16) (27) (31) (32) (9) (12)
(35) (37)
15 Bentgrass var. penncross (6) (7) (31) (32) (4) (10) (12) (15) (16) (21)
16 Redtop (2) (24) (27) (32) (34) (36) (39) (10) (12)
17 Kentucky bluegrass var. (2) (5) (6) (8) (9) (10) (11) (12)  (3) (4) (5) (11) (16) (19) (20)
sobra (13) (14) (16) (18) (19) (21) (26)
(31) 37)
18 Alkali grass (6) (7) (14) (16) (22) (25) (27) (12)
19 Rose grass (1) (2) (6) (11) (27) (28) (32) (6) (7) (8) (11) (19) (21)
(36) (39)
20 Weeping love grass (2) (5) (6) (7) (8) (9) (19) (21)  (12) (20)
(22) (28) (29) (31) (37
21 Bermuda grass (2) (6) (9) (13) (14) (29) (12)
22 Zoysia japonica (6) (16) (25) (27) (12) (18)




Fig. 7. Zymogram of phosphoglucose isomerase of 22 turfgrass cultivars in seed

(PAGIF, pH 3-10:4-6.5=5:1)
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