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Effects of low phosphorus stress on phosphorus accumulation and chlorophyli
fluorescence of four scented rice materials at the seedling stage

CHEN Jianxiao'** WANG Xiaojuan’> TU Naimei' WANG Xiaoning®* TANG Qingjie>* LIU Aiyu!”

(1.College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Vegetable Research
Institute, Hainan Academy of Agricultural Sciences, Haikou, Hainan 571100, China; 3.Cereal Crop Research Institute,
Hainan Academy of Agricultural Sciences, Haikou, Hainan 571100, China; 4.Hainan Key Laboratory of Crop Genetics
Breeding, Haikou, Hainan 571100, China)

Abstract: In order to screen out optimal scented rice materials resistant to low phosphorus, six group of P mass
concentration(0.00, 0.25, 0.50, 2.00, 8.00 and 31.00 mg/L) nutrient solution under natural conditions were designed to treat
four scented rice materials(Lyujinxiang, Huaxiang, Meixiangzhan 2, Haixiangzhan) at seedling stage. The phosphorus
accumulation characteristics and chlorophyll fluorescence parameters were analyzed. The results showed that without P(PO,
P mass concentration was 0.00 mg/L) at 35 d, Lyujinxiang was the highest in the phosphorus accumulation(1.45 mg/bottle),
Haixiangzhan was the lowest(0.88 mg/bottle). For chlorophyll fluorescence parameters, Haixiangzhan was affected by low
phosphorus stress in ®PSII and ETR with the affection extent coefficient 0.08 and 9.03 respectively, Huaxiang was affected
at qP with the affection extent coefficient 0.15 and Meixiangzhan 2 was greatly affected at qN with the affection extent

coefficient 0.14. Meanwhile, phosphorus accumulation was significantly positively related to SPAD values, ®PSII, qP, and
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ETR. By comprehensive evaluations, the low phosphorus resistance of the four scented materials from strong to weak was

Lyujinxiang, Huaxiang, Meixiangzhan 2, Haixiangzhan under low phosphorus stress.

Keywords: scented rice; phosphorus stress; phosphorus accumulation; chlorophyll fluorescence; seedling
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Table 1 P accumulation of scented rice under low phosphorus stress at seedling stage

PA/mg

7d 14d

21d

28d

35d

PO
P0.25
P0.5
P2
P8
P31

PO
P0.25
P0.5
P2
P8
P31

P0.25
P0.5
P2
P8
P31

PO
P0.25
P0.5
P2
P8
P31

(1.99+0.08)d
(2.3240.04)c
(2.36£0.07)c
(2.38+0.08)bc
(2.55+0.06)b
(2.75£0.11)a

(1.600.05)¢
(1.800.09)d
(1.85+0.06)d
(2.0320.10)c
(2.3420.12)b
(2.63+0.13)a

(1.48+0.03)e
(1.64+0.05)d
(1.9240.04)c
(2.00£0.05)bc
(2.1440.16)b
(2.58+0.23)a

(1.41+0.10)d
(1.6120.09)c
(1.7440.13)c
(1.76£0.11)c
(2.0740.17)b
(2.49+0.23)a

(1.89+0.05)f
(2.200.02)e
(2.27£0.03)d
(2.6240.27)c
(3.3540.28)b
(5.87£0.23)a

(1.510.03)e
(1.7740.07)d
(1.800.05)d
(2.2240.21)c
(3.01£0.37)b
(4.36£0.41)a

(1.300.03)e
(1.4240.11)e
(1.73£0.08)d
(2.10£0.12)c
(2.68+0.32)b
(4.05£0.73)a

(1.3240.08)¢
(1.530.04)d
(1.63+0.17)d
(1.9940.05)c
(2.36£0.21)b
(3.55+0.51)a

(1.7120.12)f
(1.9240.10)e
(2.20+0.13)d
(3.25+0.25)c
(5.14+0.38)b
(9.29+0.76)a

(1.4520.06)e
(1.680.15)d
(1.78+0.13)d
(2.910.52)c
(4.65+0.83)b
(8.73+1.26)a

(1.22+0.05)e
(1.32+0.07)de
(1.50£0.12)d
(2.9140.53)c
(3.62+0.72)b
(6.8741.32)a

(1.1740.13)e
(1.45+0.14)d
(1.56+0.27)d
(2.36£0.22)c
(3.06+0.42)b
(5.44+0.63)a

(1.600.09)¢
(1.8420.11)e
(2.15+0.19)d
(5.33£0.77)c
(7.38+0.56)b
(13.50+1.83)a

(1.30£0.08)¢
(1.56+0.17)d
(1.66+0.21)d
(4.65£0.73)c
(6.54+1.07)b
(11.85+1.76)a

(1.17+0.12)d
(1.21£0.08)d
(1.372021)d
(4.3240.32)c
(5.89+1.07)b
(9.86+1.76)a

(1.0120.05)f
(1.220.05)e
(1.40+0.07)d
(2.8240.31)c
(4.63£0.67)b
(8.22+1.25)

(1.4540.13)f
(1.71£0.07)e
(1.90+0.08)d
(7.8342.01)c
(11.85+1.23)b
(19.7742.75)a

(1.2340.06)f
(1.4840.11)d
(1.580.13)d
(6.5920.98)c
(9.08+1.23)b
(16.97+2.25)a

(1.0240.13)e
(1.180.06)¢
(1.30+0.08)d
(6.2220.84)c
(8.54+1.22)b

(14.35+1.53)a

(0.88+0.03)f
(1.0240.09)e
(1.28+0.12)d
(4.8021.01)c
(7.19£0.58)b
(13.16£1.72)a

(P 0.05)
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Table 2 SPAD value of scented rice under low phosphorus stress at seedling stage

SPAD
7d 14d 21d 28 d 35d
PO 22.83+1.53 25.84+1.32 (28.75+0.82)d (31.514+0.58)d 34.58+1.62
P0.25 21.72+1.67 24.81+2.12 (29.66+1.12)c (31.86+0.93)cd 34.24+1.37
P0.5 22.36+2.01 26.60+1.89 (29.62+1.43)c (33.42+1.03)bcd 34.65+1.04
P2 22.43+1.75 26.33+1.67 (30.831.67)b (32.75:1.74)bed  34.64%1.11
P8 23.75+1.27 26.7242.01 (31.37+1.52)ab (35.85:1.37)a 36.23+1.12
P31 24.28+1.70 26.80+2.22 (31.62+1.32)a (34.43£1.52)ab 36.67+1.28
PO 21.13+1.47 27.03+2.31 (30.92+1.28)a 33.34+2.23 3441+1.3
P0.25 23.22+1.21 27.11+2.11 (31.43+1.83)a 34.22+2.03 34.63+1.57
P0.5 22.74+1.60 26.26+1.21 (30.61+1.23)ab 33.95+1.45 34.07+2.25
P2 21.46+1.05 26.85+0.95 (30.26+1.08)ab 33.28+1.63 36.52+1.8
P8 22.67+£1.53 27.63+£1.57 (29.62+0.83)ab 35.17+1.25 36.334+2.21
P31 23.68+1.77 27.51£1.50 (28.73£0.72)b 34.82+0.85 35.99+2.13
2 PO (24.311.68)ab (26.320.85)ab 28.85+2.23 (30.38+£1.03)b 33.60+1.34
P0.25 (23.931.34)ab (27.46£1.27)a 28.1442.03 (30.35£0.97)b 34.22+1.78
P0.5 (25.12+0.75)a (26.17£2.03)ab 27.40+1.39 (33.07£1.67)a 34.64+2.43
P2 (22.24+0.66)cd (24.48+0.98)b 26.95%1.57 (33.36+1.43)a 33.8742.18
P8 (20.6842.24)c (22.36+0.65)c 27.7242.12 (32.1240.55)a 33.79+1.09
P31 (22.63£1.38)abc  (25.92+1.52)ab 28.44+1.28 (32.93+1.53)a 35204223
PO (21.83£1.32)abc  (25.93£0.78)a (26.63+0.82)ab 28.88+2.26 31.12+1.73
P0.25 (21.28+0.93)bc (24.81£1.23)a (27.12+1.02)ab 29.43+1.32 31.31£1.25
PO.5 (22.66+1.63)ab (24.601.02)a (28.35+1.32)a 28.931.53 31.8241.02
P2 (20.110.83)c (22.45+0.78)b (26.53+0.31)b 30.5242.21 32.1242.10
P8 (20.72+0.32)c (22.78+0.63)b (25.920.88)b 29.181.73 31.81%1.13
P31 (23.43+1.56)a (25.23£0.98)a (25.47+1.26)b 30.01+2.34 32.23+2.38
(P 0.05)
210d PO SPAD PO SPAD (31.12)
P31 SPAD (287 28d 53 REHEME RS EEE LSRN
P8 P31 SPAD P8 PO
P0.25 P0.5 P2  SPAD 3
21d PO P31 SPAD ) (Fo) Fm)
SPAD 2 284 (aN)
(Fy/Fi) (®PSII)
PO P025 SPAD P05 P2 P8
(qP) (ETR)
P31 SPAD 214
PO P025 P05 SPAD P0.5

P2 P8 P31 SPAD 35d
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Table 3 Chlorophyll fluorescence parameters of scented rice under low phosphorus stress at seedling stage

F

Fl)

Fun

F/Fn

PO (527.33422.19)a (427.33+33.62)a (2021.67+156.77)a (0.75+0.03)c
P0.25 (489.33+33.03)a (415.33+21.50)ab (1999.00+152.60)ab (0.81+0.02)b
P0.5 (421.67+25.86)b (406.33+22.03)ab (1880.67+120.27)ab (0.83+0.01)ab
P2 (415.25+30.25)be (385.52+18.03)b (1800.53+108.67)ab (0.84+0.02)ab
P8 (372.67+19.86)c (372.67+30.64)b (1762.00+102.32)b (0.84+0.03)ab
P31 (330.00+11.37)d (255.33+21.65)c (1172.67+100.24)c (0.85+0.01)a
PO (457.00£19.11)a (288.33+20.60)a (1293.00+108.24)a (0.79+0.02)b
P0.25 (388.00429.00)b (283.00+11.51)a (1114.00+102.06)ab (0.80+0.01)b
P0.5 (350.334+32.64)bc (274.00+29.87)ab (1095.00+83.51)b (0.83+0.01)a
P2 (343.004+32.51)c (274.00+21.94)ab (1083.33+71.41)b (0.84+0.02)a
P8 (327.33+10.01)¢c (243.33+30.02)b (1077.33+111.00)be (0.84+0.03)a
P31 (297.67+12.37)d (227.00+27.84)b (995.67+43.78)c (0.85+0.01)a
2 PO (369.634+26.76)a (305.33+25.17)a (1359.00+123.02)a (0.76+0.01)d
P0.25 (359.61+19.66)ab (285.00+24.06)ab (1282.33+101.01)ab (0.78+0.03)c
P0.5 (358.67+35.02)ab (286.33+20.65)ab (1278.00+95.11)ab (0.80+0.02)bc
P2 (337.00420.85)b (286.33+25.58)ab (1270.67+108.64)ab (0.81+0.03)abc
P8 (285.33+14.01)c (248.00+18.51)b (1158.334+78.02)b (0.8340.01)ab
P31 (248.00+22.48)d (211.67+£15.94)c (968.33+64.01)c (0.84+0.01)a
PO (423.67+31.22)a 270.33+23.45 1251.00+102.74 (0.81+0.01)c
P0.25 (371.67+22.67)b 268.00+29.74 1199.67+129.72 (0.83+0.02)bc
P0.5 (341.00+10.23)be 266.02+15.62 1183.28+98.23 (0.83+0.01)b
P2 (320.67£17.97)c 262.67+21.09 1173.33+£122.71 (0.83+0.02)ab
P8 (324.334+26.39)c 260.33+13.61 1165.67+72.89 (0.84+0.00)ab
P31 (319.00+£19.15)c 258.00+15.72 1163.00+21.70 (0.85+0.01)a
DOPSII qP qN ETR/(pmol'm*s™")
PO (0.53+0.01)c (0.74+0.02)d (0.48+0.03)a (60.80+1.25)d
P0.25 (0.55+0.02)bc (0.77+0.01)c (0.47+0.05)ab (64.67+2.22)b
P0.5 (0.56+0.02)bc (0.79+0.03)bc (0.47+0.03)ab (66.83+2.10)ab
P2 (0.56+0.01)b (0.80+0.01)b (0.45+0.03)ab (67.83x1.10)ab
P8 (0.57+0.01)ab (0.80+0.02)ab (0.42+0.05)ab (67.43+1.53)ab
P31 (0.58+0.01)a (0.82+0.01)a (0.40+0.04)b (69.07+1.27)a
PO (0.52+0.00)c (0.73+0.05)c (0.48+0.03)a (64.87+1.53)b
P0.25 (0.54+0.03)bc (0.80+0.02)bc (0.47+0.04)ab (64.80+2.29)b
P0.5 (0.54+0.01)b (0.81+0.03)b (0.44+0.01)b (64.47+2.09)b
P2 (0.56+0.02)ab (0.83+0.01)b (0.42+0.03)bc (66.63+2.61)ab
P8 (0.5740.01)a (0.85+0.03)ab (0.4240.04)bc (68.63+1.07)a
P31 (0.5840.02)a (0.88+0.02)a (0.36+0.03)c (69.30+2.16)a
2 PO (0.56+0.02)b (0.77+0.03)d (0.51+0.02)a (64.43+2.56)b
P0.25 (0.56+0.01)b (0.79+0.04)cd (0.47+0.05)ab (65.20+1.48)b
P0.5 (0.56+0.02 )b (0.80+0.01)cd (0.45+0.06)abc (65.23+1.96)b
P2 (0.57+0.01)b (0.82+0.02)bc (0.44+0.04)bc (66.40+2.10)b
P8 (0.57+0.01)b (0.86+0.03)ab (0.40+0.05)bc (67.47+1.10)b
P31 (0.59+0.00)a (0.86+0.01)a (0.37+0.05)c (70.87+1.21)a
PO (0.5140.02)c (0.72+0.05)c (0.50+0.03)a (57.70+3.41)d
P0.25 (0.53+0.03)bc (0.77+0.04)bc (0.48+0.04)ab (60.73+2.68)cd
P0.5 (0.53+0.02)bc (0.78+0.02)bc (0.48+0.05)ab (60.20+1.37)cd
P2 (0.54+0.03)bc (0.80+0.03)b (0.47+0.02)ab (62.50+1.30)bc
P8 (0.55+0.02)b (0.81+0.02)b (0.45+0.01)b (64.73+3.05)ab
P31 (0.59+0.01)a (0.84+0.01)a (0.42+0.04)b (66.73+2.58)a

(P 0.05)
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P31 ®PSII PO P0.25 PO P025 P05 P2 P8 ETR
P0.5 P2 @PSII P31 qP PO P0.25 P31 ETR P31 ETR PO
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P0.25 ETR PO  @PSIL  (0.08) PO  ®PSII

P31 P§ P2 ®PSII 116% P31 gP gP P31
PO  ®PSII P31  ®PSII PO PO gP  (0.12) PO P0.25 P05 P2
112% P31  qP PO P0.25 PO.5 qN PO P8 P31 gN
P2 P31 gP PO  121%( 0.15) PO gN P31 119% P31 P8
PO gN P0.25 P0.5 P2 ETR PO P0.25 P05 ETR
P8 P31 gN P31 PO gN P31 ETR PO 116%
0.12 P31 P8 P2 EIR PO 9.03 pmol/(m*s)
P0.25 P05 ETR P31 P8 ( 4 PA  SPAD
ETR PO P0.25 P05 ETR F/Fn, OPSII gP ETR PA F
P31 ETR PO 107% qN F gN PA
2 P31 @PSI F/Fn, ®PSII gP ETR
®PSII ®PSII qN @®PSII gP ETR
P31 P8 P PO P0.25 qN gN  ETR
P0.5 qP PO N P2 P8
P31 gN P31 gN 138 ( 0.14)

x4 BEESEFHEXNE

Table 4 The correlation of the indexes in scented rice

PA SPAD F Fo Fm Fo/Fmn OPSII qP gN
SPAD 0.473*
F —0.579%* —0.05
Fo —-0.364 0.126 0.820%**
Fm -0.291 0.094 0.791** 0.983**
Fo/Fin 0.667%* 0.117 —0.600%** —0.388 —0.357
OPSII 0.772%* 0.527** —0.608** -0.218 -0.173 0.451*
qP 0.727** 0.423* —0.807** —0.506%** —0.494* 0.644** 0.830%*
qN —0.870%* —0.564** 0.661** 0.432% 0.390 —0.664**  —0.777** —0.883%*
ETR 0.733** 0.736%* —0.492%* -0.175 —-0.156 0.461%* 0.877** 0.782%** —0.802%*
coxmiEn 0.05 0.01
24 BEHETEEEMASEMESMETE TR PAR 125 W' | ER
e AT 10 umol/(m™s) PAR 125 W/m
ETR 4
> PAR 1500 W/m’ P0.25 ETR
(ETR) (PAR)
, ETR ETR
PAR 1500 W/m ETR P8

177.8 umol/(m*s
ETR (285.37 umol/(mz-s)) P31 : ( )
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Table5 The light response of scented rice under low phosphorus stress at seedling stage
PAR/ ETR/(pmol'm s ™)
(W-m) PO P0.25 P0.5 P2 P8 P31
0 (0.00+0.00)1 (0.00+0.00)1 (0.00:£0.00)1 (0.00+£0.00)1 (0.00+0.00)1 (0.00+0.00)1
25 (7.47£0.12)k (7.230.40)k (7.03+0.83)kl (7.23+0.23)kl (7.87+0.06)k (7.13+0.99)kl
45 (12.93£0.42)ik  (12.10£0.60)jk  (12.60£0.98)ik  (13.04£0.42)ik  (13.40£0.17)ik  (11.90+1.85)jk
65 (18.40+0.46)] (17.00+0.72)] (18.30+0.92)ij (18.62+2.53)ij (18.90:£0.44)ij (16.97+2.25)ij
90 (25.23+0.85)i (22.97+0.91)I (24.87+1.47)hi (24.38+0.86)i (25.93+0.49)i (23.73£2.36)i
125 (34.33£1.33)h (31.00£1.31)h (33.93+£3.52)h (34.52+3.22)h (35.57+0.67)h (33.63+1.88)h
190 (50.67+1.68)g (44.97+2.15)g (51.57+4.48)g (52.63+2.38)g (53.60+0.87)g (51.80+2.21)g
285 (71.93+3.20)f (62.73+4.97)f (76.20+5.93)f (77.53+5.26)f (78.47+221)f (76.73+2.67)f
420 (98.20+4.27)e (87.00+4.33)e (109.57+8.55)e (110.42+6.52)e (111.23+4.35)e (108.80+3.35)e
625 (136.80+3.64)d  (115.00+4.97)d  (155.07+10.10)d  (150.82+5.43)d  (150.83+7.53)d  (152.80+4.77)d
820 (166.57+4.61)c  (140.07£6.16)c  (188.17+12.20)c  (182.63+10.23)c  (183.20£7.20)c  (190.00+8.61)c
1150 (201.03+7.98)b (154.47+£7.17)b (224.53+17.04)b  (223.20+9.28)b (226.90+11.75)b  (239.57+4.62)b
1500 (229.27411.32)a  (177.80£10.55)a  (271.23+13.98)a  (232.56+7.37)a (245.40+5.47)a (269.33+14.89)a
0 (0.00+0.00)1 (0.00+0.00)1 (0.000.00)1 (0.000.00)1 (0.00+0.00)1 (0.000.00)1
25 (7.27£1.0)k (7.70+0.69)k (7.87+0.23)kl (7.93+0.32)kl (8.30+0.87)k (7.73+0.12)kl
45 (13.10+0.95)jk (13.63+0.86)jk (13.80+0.46)jk (13.50+0.87)jk (14.67+0.25)jk (13.17+£0.32)jk
65 (19.07+1.16)jj (19.10£0.98); (19.80+0.62)ij (19.90+0.56)ij (19.10£1.25)j (19.20+0.53)ij
90 (25.83+1.27)i (26.07+1.25)i (27.03+0.80)i (26.30+1.11)i (27.53+1.16)i (26.43£0.91)i
125 (35.90+1.41)h (36.17+1.22)h (36.67+1.45)h (36.50£0.62)h (36.03£1.21)h (36.30+1.67)h
190 (54.30+2.00)g (53.60+2.40)g (55.23£1.73)g (54.27+1.95)g (52.83+£2.59)g (55.27+£2.43)g
285 (80.43+£2.76)f (77.03+1.52)f (76.50+4.23)f (78.47£3 81)f (78.27+2.84)f (78.97+1.90) f
420 (111.534£0.59)e  (107.37+3.52)e  (106.23£6.48)e  (116.30+4.20)e  (110.03+7.84)e  (114.87+3.25)¢
625 (146.40+3.73)d (140.53+8.37)d (150.67+8.25)d  (158.13+6.71)d (175.80+3.02)d (156.20+7.86) d
820 (174.00£7.43)c ~ (161.50£5.63)c  (185.20+11.36)c  (180.37+8.64)c  (206.17£9.46)c  (177.03+6.87) ¢
1150 (206.73£11.23)b  (184.47+9.53)b  (236.2048.69)b  (221.53+12.72)b  (232.77+10.03)b  (214.30+13.00)b
1500 (244.47+2.90)a (219.20+12.00)a  (262.83£9.52)a (262.07+16.98)a  (285.37+8.95)a (265.00+13.42)a
0 (0.000.00)1 (0.00+0.00)m (0.00:£0.00)m (0.000.00)1 (0.00+0.00)1 (0.00+0.00)1
25 (8.03+0.06)k (7.80+0.36)1 (8.03+0.29)1 (7.77£0.25)k (7.40+0.35)k (8.03+0.21)k
45 (13.93£0.06)ik  (13.50£0.44)k (14.00+0.26)k (13.60£0.26)ik  (12.90£0.40)fk  (13.67+0.55)jk
65 (19.77£0.06)j (19.37+0.40)j (19.87+0.21)j (19.43+0.12);j (18.87+0.42)j (19.57+0.40)]
90 (27.17£0.15)i (26.47+£0.91)i (27.23+0.15)i (26.87+0.12)i (26.10£0.20)i (26.87+0.12)i
125 (37.53£0.61)h (36.17+1.23)h (37.53+0.38)h (37.20£0.30)h (36.23£0.12)h (36.37+0.32)h
190 (56.07+0.74)g (53.80+2.05)g (55.43+0.06)g (55.80+1.11)g (53.70+0.10)g (52.93£1.29)g
285 (80.47£2.27)fF (77.63+£2.58)f (81.80+0.82)f (82.77+0.83)f (79.73£1.04)f (79.33£2.51)f
420 (111.5+2.50)¢ (108.23+2.60)e  (115.90+2.60)e  (116.77+2.32)e  (112.30+1.85)e  (110.10+5.17)e
625 (154.00+5.24)d  (147.03£6.52)d  (160.57+3.10)d  (161.70+3.37)d  (156.10£2.72)d  (154.20+6.42)d
820 (185.8745.37)¢c (176.47+7.31)c (192.90+2.40)c (195.40+1.41)c (189.40+7.97)c (184.33+7.93)c
1150 (222.70+8.74)b (216.57+4.51)b (242.93+2.48)b (243.90+5.37)b (232.53+8.38)b (216.40+5.05)b
1500 (259.00+7.81)a  (246.97£9.68)a  (270.50+6.60)a  (280.90+11.07)a  (264.93£12.46)a  (265.20+9.76)a
0 (0.00+0.00)m (0.00£0.00)m (0.00+0.00)m (0.000.00)1 (0.00+0.00)! (0.00£0.00)m
25 (7.70+0.46)1 (7.73+0.42)1 (7.90+0.00)1 (7.90+0.20)k (7.77+0.06)k (7.87+0.32)1
45 (13.47+0.76)k (13.47+0.35)k (13.65+0.07)k (13.70+£0.10)k (13.57£0.29)k  (13.63£0.38)k
65 (19.37+0.84)] (19.27+0.15)] (19.30+0.42); (19.80:£0.44);j (19.43+0.40)] (19.53+0.57)j
90 (26.43£1.01)i (26.60+0.30)i (26.55+0.35)i (27.20£1.13)i (26.47+0.81)i (26.47+0.40)i
125 (35.07£1.12)h (35.93£1.05)h (36.90+£0.14)h (37.33+1.16)h (36.73+£0.86)h (36.53+0.65)h
190 (52.23+1.35)g (53.53+1.94)g (54.70+0.57)g (56.57+1.51)g (55.43+1.39)g (55.20+1.10)g
285 (79.53+3.51)f (77.10+1.80)f (77.95+1.34)f (82.20+2.76)f (80.40+2.75)f (78.63+1.81)f
420 (103.70+£5.72)e (106.37+3.56)e (107.45+1.48)e (117.57+3.72)e (110.97+3.43)e (109.70+2.67)e
625 (137.13£5.38)d ~ (141.93£6.17)d  (140.95+4.74)d  (154.57+4.71)d  (144.83£10.42)d  (151.73+3.61)d
820 (166.93+£5.82)c  (160.50+3.33)c  (165.55+7.14)c  (171.30+4.80)c  (178.87+5.83)c  (178.97+3.07)c
1150 (199.57+9.45)b (185.77+4.42)b (209.60+7.21)b (213.37+6.04)b (225.00+7.04)b (229.83+6.96)b
1500 (236.37+7.07)a (227.20+7.10)a (248.15+10.82)a  (254.00+7.92)a (257.87+£5.91)a (267.27+9.24)a

(P 0.05)
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