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Effect of Copper Stress on Development of Narcissus tazetta

LIN Xiao-hong'** ,CHEN Ying”?® ,PAN Dong-ming®* ,ZHONG Xian*"* ,PAN Teng-fei*”*
(1. Zhangzhou City University, Zhangzhou, Fujian 363000; 2. College of Horticulture, Fujian Agriculture and Forestry University, Fuzhou,
Fujian 350002; 3. Institute of Storage Science and Technology of Horticultural Products,Fujian Agriculture and Forestry University, Fuzhou,
Fujian 350002)

Abstract : Taking bulbs of Zhangzhou Narcissus tazetta as experiment materials, the effect of copper stress on development
of Narcissus plants were studied,the stress resistance were analyzed with a view on Narcissus dwarfing effect and heavy
metal contaminated,the bulbs were treated with a series concentration of copper ion at the same time. The results showed
that under the treatment with the concentration of 45 pmol/L copper ion,the effect of dwarfing was better than other
treatments. Significant spindling stage wasn’t observed, and plant type showed strongly short without lodging
phenomenon. The color of leaves was dark green and leaf showed thickness. The bolting and blossom weren’t affected
under 45 pmol/L copper ion treatment. The results showed that 45 pmol/L copper ion treatment was suitable for
dwarfing,
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Table 1

Changes of nutrient contents in leaf during different phenological phases

Aty Ao BEER M HER

BER

fiAep S LR Bk

Month N content/ %  P3Os content/ % K20 content/% Ca content/% Mg content/% Mn content/(mg+ kg—1)  Cu content/(mg + kg—1) Fe content/(mg * kg—1)

3 4.25+0. 06a 0.74=+0.01a 1. 78+0. 04a 0. 46=+0. 02¢ 0.19=£0. 0le 20. 2£0. 50¢ 27.8+1.13b 106. 0£0. 47de
4 2.07+£0.07b 0. 2540. 01b 0. 6240. 01be 1.44+0.03d  0.42+0.02a 38.4=+0. 09a 7.4%£0.17¢ 93. 2£2. 20e

5 1. 51+£0. 01c 0.1440. 01c 0.594+0.03bc  1.76%0.0led  0.3340.02b 32.5+1.42b 1. 040. 06d 126. 2+0. 10d
6 1. 52£0. 02¢ 0.1440. 01c 0.504+0.03cd  2.2140.08bc 0. 3240. 02bc 30. 7%1.22b 0.740.04d 238.7+1.45b
7 1.39+0.01d 0.1240. 01c 0. 69740. 03b 2.60%0.06ab  0.3140.01bc 31.3+1.65b 37.7%1. 00a 272.3+5.71a
8 1. 28+0. 02e 0.10%0. 01c 0.427+0. 01de 2.6840.10a  0.2740.0lcd 21. 240. 95¢ 8.3%0.92¢c 220. 0+1. 82b
9 1. 20=0. 03ef 0.10%0. 01c 0.3540. Ole 2.7140.17a 0. 324+0. 01b 23.240. 64c 6.5+0. 26¢ 187.1413. 20c
10 1.07+£0. 01f 0. 10%0. 00¢ 0. 3310. 02e 3.0540.16a  0.2240.01de 19. 4+£0. 55¢ 7.0+£0. 06¢c 223.7+7.92cb

R PRI T E LR ER, A R RNE FERRE SHKT LERBE, TR,

Note: Values are means= SE. Different lowercase letters in a column show significant difference at 5% level. The same below.

*2 FERKAPIHBAZERDFTRIETH
Table 2 Changes of nutrient contents in development shoot during different phenological phases
Aty A B il P Bai HoR ol Bt
Month N content/ %  P30s content/ % K20 content/% Ca content/ % Mg content/ % Mn content/(mg * kg=1)  Cu content/(mg » kg—1) Fe content/(mg * kg—1)
3 2.8940.0la 0.53+0.0la 2.1040. 05a 0. 8740. 04b 0.24+0.01b 17. 0=40. 46a 32.0+1. 30a 167. 9+3. 40a
4 1. 2040. 03b 0.2140. 01b 0. 64=+0. 01b 1. 731+0. 03a 0. 3040. 0la 8.2+0. 43bed 10. 7+1. 07¢ 57.6+2.42d
5 0. 76+0. 02d 0.13+0. 02¢ 0. 3940. 02¢ 1. 6540. 10a 0.24+0.01b 6. 6+0. 10d 10. 240. 35¢ 111. 0£6. 66bc
6 0. 98+0. 03¢ 0.13+0.0lc 0. 20£0. 01d 1. 9240. 06a 0. 32£0.0la 10. 640. 67bc 5.270. 44de 114. 6£8. 13b
7 0. 95+0. 0lc 0.124+0. 00c 0.18+0.01d 1. 94+0. 06a 0. 31+0. 00a 10. 9+0. 44b 24.140. 98b 76. 8+4. 88cd
8 0. 98+0. 02¢ 0. 14+0. 00c 0.214+0. 04d 1. 94+0. 15a 0. 33+0. 00a 6.5+0. 92d 9.1£1. 07cd 77.7+£1. 23cd
9 1. 0140. 03¢ 0.124+0.01c 0.18+0.01d 1.85+0. 11a 0. 34+0. 02a 7.97£0. 8lcd 9.2+0. 96cd 100. 9+6. 63bc
10 0. 98+0. 0lc 0.1140. 02¢ 0.16+0. 02d 1. 80+0. 03a 0.22+0.01b 7.9740. 21cd 3.840. 12¢ 155. 8+15. 50a
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Table 3 Changes of root nutrient contents in different phenological phases
A Aal Bt wart e Bl i et Bkt
Month N content/ %  P30s content/ % K20 content/% Ca content/ % Mg content/ % Mn content/(mg * kg~1)  Cu content/(mg » kg—1) Fe content/(mg * kg—1)
3 1.0310. 02a 0.16=+0.01a 0. 1840. 01ab 1.4540.13ab 0. 1640.0la 14. 2+1. 39ab 19. 9+1. 00a 152. 3+9. 58e
4 0. 6140. 02d 0.11#£0.01a 0.124+0. 01b 1. 354+0. 04bc 0. 13=40. 0lab 5.8740. 46de 12. 340. 98cd 108. 6+2. 70f
5 0. 61£0. 02d 0. 10£0. 00a 0. 17+£0. 01lab 1. 6440. 02a 0.11+0. 01b 16.840. 23a 13.340. 58cd 469.3+7.78a
6 0. 66+0. 02¢cd 0.10+£0. 0la 0.19+0. 01ba 1.1440.07cd  0.11%£0.01b 4.07%0. 32¢ 8.940. 58d 185. 6+6. 55Dd
7 0. 65+0. 01d 0.10+£0. 0la 0.17£0.00ab  1.21+0.01bed 0.1240.01b 12.840.12b 16. 741. 04abc 381.3%3.94b
8 0. 81+0. 03b 0.12+0.0la 0.20+£0.0la 1. 0040. 09d 0.11+0. 01b 8.7+0. 42¢cd 19.3+2. 21ab 250. 5+3. 27¢
9 0. 78+0. 03bc 0. 10£0. 06a 0.17£0.0lbab  1.1540.0led 0. 1120.00b 9.5+0. 53¢ 18. 540. 64ab 192. 4+4. 04d
10 0. 85+0. 03b 0.13+0.0la 0.19#£0.01ba  1.24+0.02bed 0.1140.01b 9.3+0. 39¢ 14. 540. 35bc 180. 1£2. 45d
x4 FERKBARDHAZERRSSETU
Table 4 Changes of old stem nutrient contents in different phenological phases
Aty A B il P Bai HoR ol Bt
Month N content/ %  P30s content/ % K20 content/ %  Ca content/ % Mg content/% Mn content/(mg e+ kg—1) Cu content/(mg * kg=1) Fe content/(mg * kg—1)
3 0. 82+0. 0lab 0.12+0.0la 0. 13=+0. 00bc 1. 8040. 12a 0.16+0. 0la 18. 540. 53ab 30. 7+ 1. 82ab 175. 24+0. 03cd
4 0. 6240. 02e 0. 08=+0. 0led 0. 1340. 01bc 1.7140.05ab 0. 1240. 0lab 14.1+1. 16bc 30. 6+4. 26ab 234. 8+6. 24ab
5 0. 6140. 0le 0. 0740. 0led 0.1340.0lbc 1. 56=40.04abc  0.11+0.00b 12.140. 75¢ 23.4+2.28b 254.447. 18ab
6 0. 71£0. 02d 0.08+0. 01d 0.18+0.0la 1. 5840. 06abc 0. 14+0. 01lab 21.4+1.02a 25.940. 53ab 210. 149. 79bc
7 0.80£0.0labc  0.09+0. 0lcd 0.15+0.01b 1.3540.01bc 0. 14+0. 0lab 15.5+1. 53bc 33.4+1.13a 270.37%19. 6a
8 0.7540.0lcd  0.090. 00bed 0. 1340. 00bc 1.2740.05¢c  0.13%+0.0lab 14. 6+1. 48bc 32.6+0. 77ab 137.0£10. 92de
9 0.76=+0.0lbed 0. 1074-0. 00abc 0.12+0. 00c 1.3340.11bc  0.12+0.01b 16. 141. 18abc 22.8740. 98b 103. 3+£3. 52¢
10 0.85+0.0la 0. 11£0. 00ab 0.13+0.0lbc  1.48+0.03abc 0.1340.0lab 12.0+1. 03¢ 26.140. 69ab 158. 6+ 14. 23cd
x5 FERKBARIHARIHFRSSETU
Table 5 Changes of fruit nutrient contents in different phenological phases
R4 Rk PR e B BaR g i B ik
Month N content/ %  P30s content/ % K20 content/ %  Ca content/ % Mg content/% Mn content/(mg + kg—1)  Cu content/(mg * kg=1) Fe content/(mg * kg—1)
5 1. 7740. 03d 0. 34+0. 02¢ 1.1740.03a 1.5240.01c 0. 33£0. 02b 27.240.08b 9.5+0.51d 224.4+10. 08d
6 2.07+£0. 03c 0. 35+0. 01Bc 0. 80£0. 03b 1. 9240. 14b 0. 36£0. 03b 33.5+0.73c 3.4+0. 22¢ 165. 8£5. 19¢
7 2.48+0.01b 0. 3940. 00ab 0. 72=+0. 03b 1.764+0.04bc  0.3140.01b 52. 6+0. 50b 60. 6+0. 12b 478.2+11. 10b
8 2.68+0.02a 0.42%+0.01a 0. 48=+0. 0lc 2.65+0.02a 0. 5140.01a 50. 0+0. 66b 42.0+1.17¢ 409. 5+1. 25¢
9 2.50+0. 01b 0. 3740. 01bc 0. 3840. 02d 2.84+0.03a  0.44740.01Aa 67.4+0.51a 72.5+1.17a 730. 6+10. 96a

2.2 AREE TYR S &R

M 6 ATLIE ), DAEREAER K 7 A iR
WoaraiE, — 8 FAMIL EREVHERTER
H:N 4.29.P, 05 0.50.K,0 1.46.Ca 7. 82.Mg 0. 97 g; &
HRELFED FRIGCE N :Mn 8 21,.Cu 11. 56, Fe 149. 25 mg,
AR FIEATET TR B ' CRERL M ALt
Wi RS MEBEZFD RN 2.17,P,0; 0.19.K,0 0. 94,Ca
3.95.Mg 0. 58 g/#;Mn 4. 05.Cu 5. 38.Fe 36. 40 mg/#k.
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Table 6 Dry weight and nutrient contents of different organs
REB R AR i} %% Rz it
Development branch Leaf Petiole Root Old stem Fruit Total
bk T & Total dry weight per plant/g 25.00+1. 23 111.39+11.78 28. 1542, 53 255. 23421, 22 57. 46+ 3. 56 2.1940. 12 479. 42
N/ % 0.95 1.39 1.19 0.65 0. 80 2.48
Bk N/g 0. 24+0. 01 1.5540. 23 0.3340. 05 1. 6640. 23 0. 46+0. 09 0. 0540. 00 4.29
P05/ % 0.12 0.12 0.08 0.10 0. 09 0. 39
Hpk PoOs /g 0. 03+0. 00 0.134+0. 01 0. 0240. 00 0.26+0. 03 0. 0540. 00 0.0140. 00 0.50
K20/ % 0.21 0. 69 0.35 0.17 0.15 0.72
Bk K20/g 0. 05+0. 00 0. 7740. 07 0.1040. 01 0.4340. 04 0. 090. 00 0. 0240. 00 1.46
Ca/% 1.94 2. 60 1.84 121 1.35 1.76
Hk Ca/g 0. 49+0. 06 2.9040. 34 0.5240.71 3.0940. 89 0. 78+0. 07 0. 0440. 00 7.82
Mg/ % 0.31 0.31 0. 49 0.12 0.14 0. 31
Hikk Mg/g 0. 080. 00 0.35+0. 08 0.144+0. 04 0.314+0. 01 0. 080. 00 0. 00740. 00 0.97
Mn/ (mg * kg~ 1) 10.9 31.3 6.0 12.8 15.5 52,6
Bk Mn/mg 0. 2740. 03 3.4940. 98 0.1740.01 3.2740.17 0. 89+0. 03 0.1240.01 8.21
Cu/(mg » kg~1) 24.1 37.7 16.0 16.7 33.4 60. 6
Bk Cu/mg 0. 60+0. 07 4,2040. 19 0.4540. 07 4.26+1.00 1.9240. 56 0.130. 01 11.56
Fe/(mg * kg~1) 76. 8 272.3 110. 01 381.3 270. 3 478.2
¥k Fe/mg 1. 9240. 28 30. 33+4. 45 3.1040.18 97.32414. 28 15.53+1. 45 1.0540. 03 149. 25
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Fig. 2 P contents of different phenological phases and organs
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Fig. 3 K contents of different phenological phases and organs
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Dynamic Change of Mineral Element Content in Different Organs of Peony

WEI Dong-feng' , MA Hui-li# ,ZHANG Li-xia' , CHANG Qing-shan’ ,LIU Gai-xiu® , HOU Xiao-gai’
(1. College of Agriculture, Henan University of Science and Technology , Luoyang, Henan 4710032, College of Forestry, Henan University of
Science and Technology , Luoyang, Henan 471003 ;3. Luoyang National Peony Genetic Storehouse,Luoyang, Henan 471000)

Abstract; Taking peony trees which were about 8-year-old as material, the character of biomass composition, mineral
element content and its accumulation in different parts of peony trees were analyzed,in order to investigate the properties
of accumulation and distribution of mineral elements in peony and to establish a reasonable fertilization protocol. The
results showed that the nutrient content and the annual of biomass of 8-year-old ‘Xiachuhong’ in ground part were
N 4.29,P,0; 0.50,K,0 1.46,Ca 7.82,Mg 0. 97 g/plant; Mn 8. 21,Cu 11. 56, Fe 149. 25 mg/plant. the N, P,O; , K,O
content in leaf,development shoot and root reached the highest level in March, the second highest level in April. Nitrogen
was mainly assigned to the leaf,bud and fruit,P,O; and K, O were mainly assigned to the fruit and leaf,Ca and Mg were
mainly assigned to the leaf and development shoot,while Mn,Cu and Fe were mainly assigned to the fruit and leaf.

Keywords : nutrient characteristics;organ;peony
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