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Abstract.

The present study was conducted to investigate photosynthetic responses (Pn), chlorophyll flu-

orescence (Pe), chlorophyll contents of Allium victorialis var. platyphyllum, Ligularia fischeri, and Ligu-
laria stenocephala growing at four different fertilizing schemes (non-fertilizing and 2.5g- ¢, 5g- 07",
10 g - ¢" fertilizing). Three wild vegetables showed outstanding Pn and Pe at 5 g- ¢ fertilizing treatment.
10 g- 07" of fertilizer, however, proved to be too much eventually leading to declined growth. 4. victorialis
var. platyphyllum showed good Pn and Pe under shade treatment whereas Pn and Pe of L. fischeri, and L.
stenocephala showed the opposite tendency. The chlorophyll contents of the three wild vegetables showed
the highest measurement ranging between 11.70~24.36 mg - g~' when treated with 5 g - 7' of fertilizer. Also
it was showed that there were more chlorophyll contents under shade treatment as opposed to full sun. These
results showed that 5 g+ 0" fertilizing treatment is optimal fertilizing of three wild vegetables and fertiliz-
ing and light intensity controlling is very important for productivity of vegetables.
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Fig. 1. Diurnal changes of light intensity, air temperature, relative humidity following shading treatments in July (left; sunny
days. right; cloudy days).
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Table 1. Estimated values of photosynthetic parameters in the A/lium victorialis var. platyphyllumt under different fertilizing

treatment.
Relative o Light Light Photosynthetic Apparent
. Fertilizing . . . . . .
light Month treatment! compensation point  saturation point capacity quantum yield
intensity (%) (umol-m2-s")  (umol-m™-s") (umol CO,-m™-s™") (mmol CO, - mol™)
May A 34.1 352 2.5 242
A 75.1 391 1.6 21.2
Jun B 478 523 3.7 324
une C 53.3 1,039 6.6 333
Full sun D 53.4 344 2.4 28.9
A 17.1 227 2.3 22.6
B 42.7 445 4.1 383
July C 37.1 523 5.4 40.4
D 30.5 398 2.8 24.0
May A 34.1 352 2.5 242
A 433 422 4.6 36.0
Tune B 44.7 797 7.9 45.0
35-429% C 40.1 953 10.9 54.8
’ D 45.7 742 6.0 40.1
of full sun
A 29.0 305 3.9 28.8
Tul B 42.1 492 4.6 38.0
nd C 432 1,188 6.1 417
D 30.5 422 4.0 354

!Osmocote Fertilizing treatment; A: non-fertilizing treatment, B: 2.5 g- ™' treatment, C: 5g- ' treatment, D: 10 g- ¢!

treatment.
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Table 2. Estimated values of photosynthetic parameters in the Ligularia fischeri under different fertilizing treatment.

Relative e Light Light Photosynthetic Apparent
. Fertilizing . . . . . .
light Month treatment! compensation point  saturation point capacity quantum yield

intensity (%) (umol -m2-s)  (umol-m2-s7) (umol CO, m=-s™") (mmol CO, - mol™)
May A 373 1,383 13.0 47.0
A 25.6 563 72 36.6
Tune B 25.8 1,461 11.1 474
4 C 29.8 1,719 143 48.8
D 133 688 8.8 42.6
A 16.5 602 9.1 43.7
Full sun i B 46.8 1,484 12.4 50.2
uy C 38.1 1,594 16.1 51.8
D 12.6 617 9.6 513
A 289 945 7.0 31.1
Auoust B 50.7 1,805 12.0 33.5
ued C 23.4 1,594 12.7 44.4
D 19.0 1,492 8.9 326
May A 373 1,383 13.0 47.0
A 27.9 695 6.6 38.8
Tun B 38.8 1,195 10.1 39.0
une C 44.4 1,086 12.6 62.6
D 314 492 7.7 59.8
35-42% A 21.6 422 6.8 42.1
of fullsun B 317 1,259 109 483
Y C 292 1,711 13.4 587
D 325 586 8.0 2.5
A 25.6 609 5.6 32.0
Aucust B 40.4 750 8.4 46.9
ugus C 36.0 1,250 118 498
D 427 1,195 79 34.7

'Osmocote Fertilizing treatment; A: non-fertilizing treatment, B:
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2.5g- 0" treatment, C: 5 g - £ ' treatment, D: 10 g - £ ' treatment.
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Table 3. Estimated values of photosynthetic parameters in the Ligularia stenocephala under different fertilizing treatment.

Relative e Light Light Photosynthetic Apparent
. Fertilizing . . . . . .
light Month treatment! compensation point  saturation point capacity quantum yield

intensity (%) (umol -m2-s)  (umol-m2-s7") (umol CO, - m=-s™") (mmol CO,  mol™)
May A 31.0 680 6.0 37.1
A 39.6 523 5.2 40.5
Tune B 46.0 906 7.5 39.4
4 C 30.6 563 7.4 56.8
D 18.4 641 6.5 36.7
A 429 1,523 8.9 32.1
Full sun i B 12.5 992 1.1 50.3
uy C 22.9 1,344 12.7 43.1
D 35.1 984 11.1 59.2
A 33.2 695 6.7 45.8
Aucust B 384 828 8.6 50.2
ugu C 37.1 1,047 104 52.8
D 223 859 7.2 38.0
May A 31.0 680 6.0 37.1
A 96.8 689 32 26.7
Tun B 479 1,094 7.0 30.5
une C 489 1,188 8.0 35.0
D 34.9 969 5.5 26.6
35-42% A 332 1,086 7.5 325
of fullsun B 313 1,094 10.4 50.0
Y C 25.1 1,625 13.1 39.8
D 47.7 1,195 9.6 421
A 72.1 1,617 6.6 23.6
Ausust B 58.1 1,289 7.7 33.4
g C 439 1,305 10.9 49.2
D 33.0 742 6.8 40.1

!Osmocote Fertilizing treatment; A: non-fertilizing treatment, B: 2.5 g - ™! treatment, C: 5 g+ { ! treatment, D: 10 g - { ! treatment.
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Fig. 2. Effect of fertilizing treatment on the photosynthetic rate of Allium victorialis var. platyphyllum (left; full sun, right;
35~42 of full sun).
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sun).
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Fig. 5. Changes of Chlorophyll fluorescence in the three wild vegetables under different fertilizing treatment (left; full sun,
right; 35~42% of full sun). 'Different letters within the columns indicate statistical differences at the 5% levels by Dun-
can’s multiple range test.

|

A= vl #A 73S JERATH(Cho, 2008). o AR =2 F3st §88 Ry o= 4t

5g- 0 AN FHE A 9 HeTFolx] 2 ulse 233 o] 35-42% R0, T3 e} Tu
Z} 0.80, 0.78 TR ZZF 081, 0.792 F AE & Y oM 73 B E FEA Ik
5 7 945 et 88 Btk 53 Y 5AS 29 FF(Kwon &, 2009)9F FARE 78
HIE= 233 AE]FolA FolFR] Zjolg Holm Al HRI Zlo|t}h Al 5 % 34 <ol w2t
HI7} 71 ke 3318t 8- Btk 1y Al 3% A 959 Bsle 88 Yehle He
9= g2 F39 S9le A% Aol 3 2 dgdds

s

i

i)
o

~104 -



Table 4. Monthly changes of chlorophyll contents in the Allium victorialis var. platyphyllumt under different fertilizing treat-

AlEA el WE Avks, F3, el AeF wke

ment.
Relative light Month Fertilizing Chlorophyll content (mg - g™' f. w.) Chlorophyll
intensity (%) treatment Chl a ChL b Total Chl. a/b
May non-fertilizing 12.25+0.47 3.14£0.18 15.38 £ 0.63 3.90£0.12
non-fertilizing 4.80 £ 1.50" 1.97 £0.52° 6.77+2.02° 2.41£0.15°
Jun 25g-07" 9.88 + 0.64% 2.95+0.18 12.82 + 0.82° 3.35+0.04°
une 5g-07" 9.93+£0.62°  294+005  12.87+0.66°  3.37+0.17°
Full sun 10g-¢7! 6.07£0.19° 228 +0.08 834+0.17° 2.67 +0.15°
non-fertilizing 6.25 +£2.20° 215+ 047 8.40 £ 2.62° 2.86 +0.52°
Tl 25g-07" 7.14 +£2.13 227 +0.54° 9.41 +2.67° 3.12+0.18
Y 5g-07" 891+£136"  280+0.17° 1170+ 1.52° 3.17 £ 0.30°
10g-0"! 6.54+1.99* 222+0.67 8.76 + 2.66° 2.94 + 0,08
May non-fertilizing 14.07 £2.36 3.65+0.20 17.71 +2.55 3.84+0.46
non-fertilizing 9.47 +1.30° 3.00£0.32° 1247+ 1.62° 3.15+0.11°
June 25g-07" 10.11£1.21° 297+0.16°  13.08+1.35° 3.40+0.27*
35409, 5g-07 1435+ 1.77° 425+ 0.47 18.59 +2.23° 337 +0.10°
e 10g-¢7! 11.62+1.33" 3.53+0.33° 15.15+ 1.65° 3.29 +0.14°
of full sun
non-fertilizing 8.62 + 1.00° 2.81+0.28 11.43+1.21° 3.07£0.25°
Tl 25g-07" 11.05 + 0.92% 3.22+0.09° 14.27 + 1.00% 3.43 £ 0.20°
Y 5g-07 12.87 £ 2.82° 3.57 + 0.80° 16.44 + 3.62° 3.61 +0.06°
10g-¢7! 11.10£ 0.61% 3.10£0.16° 14.19 £ 0.77% 3.58 +£0.03"

IDifferent letters within the columns indicate statistical differences at the 5% levels by Duncan's multiple range test.
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Table 5. Monthly changes of chlorophyll contents in the Ligularia fischeri under different fertilizing treatment.

Relative light Fertilizing Chlorophyll content (mg - g' f. w.) Chlorophyll
intensity (%) treatment' Chl. a Chl. b Total Chl. a/b
May non-fertilizing 8.21 £2.46 2.77 £ 0.66 10.98 £ 3.12 293+0.23
non-fertilizing 6.62+1.89°"  3.41+0.64° 10.03 +£2.23¢ 1.95 +0.53°
June 25g-07" 8.92+0.83° 6.66 =+ 0.68° 15.57+1.23° 1.35+0.15
4 5g-07" 12.25 + 0.35° 10.19+0.80* 2244+1.15" 1.20 + 0.06*
10g-¢7! 747087 474176 1220+ 1.64° 1.76 + 0.74°
non-fertilizing ~ 11.58 +1.21° 6.15 + 0.48° 17.72 + 1.68" 1.88 + 0.06"
Full sun ul 25g- 07! 11.17 £ 0.93 6.60+2.42°  17.76+2.59" 1.88 +0.82°
d 50" 1258 £1.84° 525074  17.83£248 240+ 0.20°
10g- 0! 11.14+0.15° 450+0.11*°  15.63+0.24° 2.48 +0.05°
non-fertilizing 8.36+0.18° 3.11£0.08° 11.47 £0.18° 2.69 £ 0.09°
Au 25g-¢7" 11.33 £ 0.96° 4.80 + 0.65° 16.12 + 1.48° 238+ 0.26
e 5g-07" 12.32 +0.91° 481+038  17.13+129 2.56 +0.03"
10g-¢7! 9.93+0.17° 3.03+0.26° 12.96 £0.19° 3.30+0.31°
May non-fertilizing ~ 10.75 + 0.94 3.53+0.47 1428+ 1.38 3.06+0.21
non-fertilizing 6.53 +£0.81° 5.33+ 1.43° 11.85 + 1.80° 1.29 + 0.40°
Tune 25g- 07! 1244 £323%  6.14+3.04° 18.58 + 1.36" 227+ 0.80®
5g-07" 14.59 £ 1.85° 6.05+1.91°  20.64+1.94° 2.58 +0.84°
10g- 0! 10.40 £0.78° 6.43 +1.38° 16.82£2.00®  1.65+0.28%
35-42% non-fertilizing ~ 9.18 £ 1.75¢ 3.66 + 0.24° 12.84 + 1.73¢ 2.52+0.55°
of full sun July 25g- 07! 13.14£0.93°  846+0.69°  21.60 =+ 0.25 1.57 £ 0.25°
5g-07" 1578 £ 1.74° 771£072 2348 +2.46° 2.04 + 0.04%
10g-¢~! 12.77 £0.76 5.29 4 0.88" 18.05+ 0.77° 2.47 £ 0.46°
non-fertilizing 7.11 £ 1.73¢ 2.82+035% 9.93 +2.07° 2.50 + 0.35°
Au 25g-07" 11.22+0.52" 4.19+0.81° 15.41 +0.48" 2.76 % 0.60°
g 5g-07" 16.74 £2.11° 283+097° 1957+ 138 6.55 + 2.86"
10g-¢~! 13.00 £ 0.76" 224+ 135 1524 +0.71° 7.44 £ 226

'Different letters within the columns indicate statistical differences at the 5% levels by Duncan’s multiple range test.
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Table 6. Monthly changes of chlorophyll contents in the Ligularia stenocephala under different fertilizing treatment.

Relative light Fertilizing Chlorophyll content (mg - g' f. w.) Chlorophyll
intensity (%) treatment' Chl. a Chl. b Total Chl. a/b
May non-fertilizing 11.18 £ 1.42 334+0.25 14.52+1.67 3.34+0.19
non-fertilizing 6.43+1.43°"  274+0.13° 9.16 + 1.55° 2.34+0.42°
Tune 25g- 07! 11.01 £2.10° 430+ 0.82° 1531+£2.18% 2,63+ 0.66
4 5g-47" 14.44 £ 2.05° 4.54 +0.53 18.97+£2.57° 3.17+0.13
10g-¢7! 1036 + 1.40° 3.59+£0.07%  13.95+ 1.46° 2.88 +0.33°
non-fertilizing 10.57 + 1.85° 3.524+0.42° 14.08 £2.23° 3.00+0.27°
Full sun ul 25g- 07" 1290+ 135  4.00+£0.12®° 1689+ 1.47° 3224024
Y 5g-47" 14.07 £ 1.90* 474 + 0.59* 18.81 £2.37° 2.98+0.28"
10g-¢7! 11.01 £ 0.69° 3.56 £ 0.49° 14.57+1.18° 3.11£0.22°
non-fertilizing 8.29 +0.74° 3.36+0.24° 11.65 +0.95 2.47+0.12%
Ausust 25g- 07" 832+ 0.99° 3.86 +0.32° 12,18+ 1.30° 2.15+0.08°
g 5g-47" 11.46 + 0.65 4.15+0.17° 15.60 + 0.60? 2.77 +0.22°
10g-¢7! 8.01 = 1.09° 4.14 +0.69° 12.14+1.25° 1.97 +0.45
May non-fertilizing 12.15+ 1.31 3.62+0.40 15.77 + 1.70 3.35+0.07
non-fertilizing 7.02+1.63° 326+0.15° 10.28 + 1.74° 2.14+0.44
Tune 25g- 07" 1524+ 1.01° 463+027%  19.86+1.27° 3.29+0.07°
5g-47" 16.10 £ 1.66 509064  21.18+224° 3.17+0.19*
10g-27" 14.27 + 0.36 4.19+0.16" 18.45 + 0.24* 3.41+021°
35-429% non-fertilizing 7.54+0.87° 2.80 £ 0.26° 10.34 + 1.13¢ 2.69 + 0.06
of full sun Tl 25g- 07" 1477£0.79® 473 +0.24° 1949+ 1.03®°  3.12+0.05°
Y 5g-47" 18.14 £2.91° 623+1.07*  2436+297° 2.92 +0.03
10g-27" 13.48 +2.37" 467+1.18 18.14 + 3.45" 2.92 +0.20°
non-fertilizing 10.10 £ 0.61* 3.19+0.18° 13.28 + 0.79" 3.17+0.07*
August 25g- 07" 10.93 + 0.06 420+ 0.50° 1513 £ 047  2.62+030"
& 5g-47" 11.91 +£2.43° 5.50 £ 0.25° 17.41 £2.64° 2.16+0.35
10g- 47" 10.24 £2.67° 468+0.72° 1491298  221+0.53°

'Different letters within the columns indicate statistical differences at the 5% levels by Duncan’s multiple range test.
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