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Effects of combined application of nitrogen, phosphorus, and potassium fertilizers on contents of
pigments and soluble sugar in leaf of Nandina domestica ‘ Hongye’ and correlation analysis SUN
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Abstract; Taking two-year-old pot seedlings of Nandina domestica ‘ Hongye’ as experimental materials,
fertilization experiment with three factors (including nitrogen, phosphorus, and potassium fertilizers) and
four levels (N applying amount per plant of 0.0, 18.4, 36.8, and 55.2 mg, respectively, P, O
applying amount per plant of 0.0, 14.4, 28.8, and 43.2 mg, respectively, K,O applying amount per
plant of 0.0, 0.8, 1.6, and 2.4 mg, respectively) was set up according to L, (4 ) orthogonal
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experimental design. Contents of photosynthetic pigments ( including chlorophyll @, chlorophyll b, total
chlorophyll, and carotenoid) , anthocyanin, and soluble sugar in leaf of each group during period from
5th November, 2015 to 20th January, 2016 were compared. On this basis, Pearson correlation analysis
on contents of pigments and soluble sugar, and applying amount per plant of different fertilizers were
analyzed. The results show that on the whole, photosynthetic pigment and soluble sugar contents of each
group are significantly higher than those of the control (all N, P,0,, and K,O applying amount per plant
of 0.0 mg) group, while anthocyanin content is significantly lower than that of the control group. In
which, photosynthetic pigment contents of T14 (N, P,0,, and K,O applying amount per plant of 55.2,
14.4, and 1. 6 mg, respectively), T15 (N, P,05, and K,O applying amount per plant of 55.2, 28. 8,
and 0. 8 mg, respectively) , and T16 (N, P,0,, and K,O applying amount per plant of 55.2, 43.2,
and 0. 0 mg, respectively) groups are higher, anthocyanin contents of T2 (N, P,0s, and K,O applying
amount per plant of 0. 0, 14.4, and 0. 8 mg, respectively), T3 (N, P,0,, and K,O applying amount
per plant of 0.0, 28.8, and 1. 6 mg, respectively), and T4 (N, P,0,, and K,O applying amount per
plant of 0.0, 43.2, and 2.4 mg, respectively) groups are higher, soluble sugar contents of T3 and T4
groups are lower. The range analysis result shows that the effect of N applying amount per plant on
photosynthetic pigment contents is the largest, and that of K,O applying amount per plant is the smallest.
The effects of N applying amount per plant on anthocyanin and soluble sugar contents are the largest, and
those of P,0, applying amount per plant are the smallest. The correlation analysis results show that there
are extremely significantly positive correlations of N applying amount per plant with photosynthetic
pigment contents, and a significantly positive correlation with soluble sugar content, and an extremely
significantly negative correlation with anthocyanin content; while correlations of P,0, and K,O applying
amount per plant with the above indexes are not significant. There are extremely significantly positive
correlations among photosynthetic pigment contents, and there are significantly positive correlations of
them with soluble sugar content, and extremely significantly negative correlations with anthocyanin
content. Otherwise, there is a significantly negative correlation of anthocyanin content with soluble sugar
content. It is suggested that high nitrogen can prolong the green leaf stage of N. domestica ‘ Hongye’ ,
while low nitrogen can promote its leaf to appear red, therefore, during process of garden cultivation,
fertilizers should be applied according to actual needs.

Key words: Nandina domestica ‘ Hongye’ ; combined application of nitrogen, phosphorus, and
potassium fertilizers; photosynthetic pigment; anthocyanin; soluble sugar; correlation analysis
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Table 1 Effect of combined application of nitrogen, phosphorus, and potassium fertilizers on chlorophyll a content in leaf of Nandina domestica

‘ Hongye’ (X+SD) ")

hb B ARG/ me R H B (YYYY-MM-DD) i H BT Z o o b /mg - ¢!
Treatment Applying amount per plant Chlorophyll @ content in leaf at different dates (YYYY-MM-DD)

group N P,04 K,0 2015-11-05 2015-11-20 2015-12-05 2015-12-20 2016-01-05 2016-01-20
T1(CK) 0.0 0.0 0.0 0.42+0. 03h 0.33+0. 04f 0. 38+0. 00h 0.39+0. 03h 0.27+0. 02gh 0. 10+0. 001
T2 0.0 14.4 0.8 0.53+0. 0lfg 0.37+0. 08f 0.42+0.01h 0.37+0. 02h 0.21+0. 02h 0. 15+0. 031
T3 0.0 28.8 1.6 0.51£0.0l1g 0.37+£0. 04f 0.38+0.01h 0.31+0. 051 0.25+0. 02h 0.29+0. Olfg
T4 0.0 43.2 2.4 0. 56+0. 02ef 0.47+£0. 02e 0.38+0. 02h 0.46+0. 02¢ 0.33+0. 02¢ 0.25+0. 04gh
T5 18.4 0.0 0.8 0. 58+0. 03de 0.63+0.01d 0. 58+0. 0de 0. 59+0. 0de 0.52+0. 03f 0.39+0. 07e
T6 18.4 14.4 0.0 0. 64£0. 03bc 0.57+0. 05d 0.71+0. 02d 0. 510. 04fg 0. 60+0. 02e 0.41+0. 05e
T7 18.4 28.8 2.4 0. 59+0. 00de 0.57+0. 05d 0.49+0. 02¢ 0.47+0. 02fg 0.33+0. 03¢ 0.22+0.01h
T8 18.4 43.2 1.6 0.51+0. 04g 0.57+0. 04d 0. 54£0. 06ef 0. 52+0. 02f 0. 48+0. 05f 0.32+0. 05f
T9 36.8 0.0 1.6 0. 65+0. 04bc 0. 80+0. 00abc  0.79+0. 03b 0.64+0.05de  0.81%0. 06bc 0.52+0.0lcd
T10 36.8 14.4 2.4 0. 67+0. 02b 0. 82+0. 05ab 0.72+0.0lcd 0.66+0.05cd  0.78+0. 08cd 0.50+0. 03d
T11 36.8 28.8 0.0 0. 55£0. 03efg 0.45+0.0le 0.52+0. 02fg 0. 53+0. 02f 0. 63+0. 03e 0.48+0. 03d
T12 36.8 43.2 0.8 0. 68+0. 02b 0.74+0. 03¢ 0.76+0. 05be 0. 66+0. 02cd 0. 86+0. 02b 0. 58+0. 01bc
T13 55.2 0.0 2.4 0. 61+0. 05cd 0. 76+0. 04bc 0.72+0.0lcd 0.73+0. 03b 0.79+0. 00cd 0.70+0. 04a
T14 55.2 14.4 1.6 0.75£0.01a 0. 83+0. 03ab 0.79+0.01b 0. 82+0.03a 0.95+0.01a 0. 54£0. 02cd
T15 55.2 28.8 0.8 0. 69+0. 02b 0. 87+0. 02a 0. 80+0. 03a 0. 72£0. 04bc 0. 82+0. 07bc 0. 63+0. 05b
T16 55.2 43.2 0.0 0.79+0. 03a 0. 81+0. 03ab 0. 87+0. 02a 0.77+0.03ab  0.72+0.02d 0.55+0. 05¢d
RY 0.40  0.09 0.06

D [ 5 s R[] (R /NG TR R R 22 5 3% (P<0. 05) Different lowercases in the same column indicate the significant difference (P<0.05).
P R: W2 Range.
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Table 2 Effect of combined application of nitrogen, phosphorus, and potassium fertilizers on chlorophyll b content in leaf of Nandina domestica

‘ Hongye’ (X+SD) "

LbEEL AR R/ mg AEHH(YYYY-MM-DD) M- B4 b & /mg - o'

Treatment Applying amount per plant Chlorophyll b content in leaf at different dates (YYYY-MM-DD)

group N P,05 K,0 2015-11-05 2015-11-20 2015-12-05 2015-12-20 2016-01-05 2016-01-20
T1(CK) 0.0 0.0 0.0 0.14+0.01i 0.11+0.01h 0. 13+0. Olfg 0.13+0. 01gh 0. 06+0. 00g 0. 04+0. 005
T2 0.0 14.4 0.8 0. 17£0. Olfgh 0. 13£0. 02fch 0. 1420. Olef 0.13+0.01gh 0.06+0.0lg 0. 06+0. 00ij
T3 0.0 28.8 1.6 0.16+0.01gh 0. 12+0. 02gh 0.10£0.0lg 0.11£0. 02h 0.06+0.0lg 0. 11£0.01gh
T4 0.0 43.2 2.4 0. 18+0. 02efg 0. 14£0. 0lfg 0. 11£0. Olfg 0. 17£0. 02¢f 0.06+0.0lg 0. 09+0. 01hi
T5 18.4 0.0 0.8 0.20+0. 03cde 0.21+£0. 02d 0. 18+0. 03d 0.22+0.0lc 0. 11£0. Olef 0. 13+0. 02fg
T6 18.4 14.4 0.0 0. 19+0. Oldef 0. 18+0. 02e 0.24+0. 03bc 0. 18+0. 02de 0. 12+0. 00de 0. 14+0. 02ef
T7 18.4 28.8 2.4 0. 17£0. 02fgh 0. 16£0. Olef 0.16+0.01de 0. 15+0. Olfg 0. 06+0. 00g 0.07+0. 013j
T8 18.4 43.2 1.6 0. 15£0. 02hi 0. 15£0. Olef 0. 17£0. 02de 0.17£0. 0lef 0. 10£0. 01f 0. 15+0. 05ef
T9 36.8 0.0 1.6 0.21+0.0led 0.27+£0.02b 0.27+0. 02ab 0.21+0.0lcd 0. 14£0. 02¢ 0. 17£0. 00def
T10 36.8 14.4 2.4 0.22+0. 02bed 0.26+0. 02bc 0.23+0. 02¢ 0.22+0. 04c 0. 17£0. 02b 0. 15+0. 0lef
T11 36.8 28.8 0.0 0. 17£0. Olfgh 0. 13£0.0lfgh 0. 16+0.01de 0.19+0. 01de 0. 13£0. 0led 0. 18+0. 01de
T12 36.8 43.2 0.8 0.20+0. Olcde 0.24+0.0lc 0.27+0. 04ab 0.22+0.0lc 0. 18+0.01b 0.20+0.0lcd
T13 55.2 0.0 2.4 0.20+0. 02cde 0.27+0.01b 0.25+0. 0lbe 0.27+0. 00b 0. 18+0. 02b 0.27+0.02a
T14 55.2 14.4 1.6 0.25+0. 02b 0. 28+0. 03ab 0.24+0. 0lbc 0.31+0.0la 0.21+0. 00a 0. 19+0. 0lcd
T15 55.2 28.8 0.8 0.23+0. 0lbc 0.31+0.0la 0.29+0. 03a 0.27+0. 02b 0.17£0.01b 0.24+0. 03ab
T16 55.2 43.2 0.0 0.28+0.0la 0.29+0. 03ab 0.30+0.01a 0.27+0. 02b 0.17+0.01b 0.22+0. 03bc
R? 0.13 0.03 0.02

D [R5 RN F R R 25 5 .35 (P<0.05) Different lowercases in the same column indicate the significant difference (P<0.05).

R 2 Range.
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Table 3 Effect of combined application of nitrogen, phosphorus, and potassium fertilizers on total chlorophyll content in leaf of Nandina

domestica * Hongye’ (X+SD) !

iﬂw@ﬁﬁﬁ/mg

Lb R AR H(YYYY-MM-DD) M F 1) S M4 E & /mg - ¢!

Treatment Applying amount per plant Total chlorophyll content in leaf at different dates (YYYY-MM-DD)

group N P,05 K,0 2015-11-05 2015-11-20 2015-12-05 2015-12-20 2016-01-05 2016-01-20
T1(CK) 0.0 0.0 0.0 0. 55+0. 04k 0. 44+0. 06g 0.51£0.01gh 0. 52+0. 04f 0. 32+0. 02ghi 0. 14+0.01i
T2 0.0 14.4 0.8 0. 71£0. 02ij 0.51+0. 10g 0.56+0.01¢g 0. 50+0. 03f 0.27+0. 03i 0. 21+0. 04hi
T3 0.0 28.8 1.6 0. 67+0. 02 0. 50+0. 06b 0. 48+0. 00h 0.42+0.07g 0. 31+0. 03hi 0. 40+0. 02ef
T4 0.0 43.2 2.4 0. 75+0. 03hi 0. 61+0. 03f 0.49+0. 03h 0. 63+0. 0de 0.39+0. 03g 0. 34+0. 05fg
T5 18.4 0.0 0.8 0. 79+0. 05fgh 0. 85+0. 02d 0.76+0.07e 0. 81+0. 04c 0. 63+0. 04f 0.53+0.09d
T6 18.4 14.4 0.0 0. 84£0. 02def 0. 75£0. 06e 0.95+0. 04d 0. 69+0.06de  0.72+0.03e 0. 56+0. 06d
T7 18.4 28.8 2.4 0. 77£0. 02ghi 0. 72+0. 06e 0. 65+0. 03f 0. 62+0. 03e 0.38+0. 03gh 0.29+0. 02gh
T8 18.4 43.2 1.6 0. 67+0. 05 0.72+0. 0de 0. 72+0. 08ef 0.69+0.03de 0. 57+0. 06f 0. 47+0. 04de
T9 36.8 0.0 1.6 0. 87+0. 05cde 1. 08+0. 02b 1. 06+0. 05b 0. 85+0. 06¢ 0.96+0.09bcd  0.69+0. 0lbe
T10 36.8 14.4 2.4 0. 89+0. 04cd 1.09+0.06ab  0.95+0.02d 0. 88+0. 08¢ 0.95+0. 10cd 0. 64+0. 04c
T11 36.8 28.8 0.0 0. 72£0. 04ij 0.59+0. 01f 0. 69+0. 02f 0.72+0. 03d 0.75+0.03e 0. 65+0. 05¢
T12 36.8 43.2 0.8 0. 89+0. 03cd 0.98+0. 03¢ 1. 03+0. 09bc 0. 88+0. 03¢ 1. 04+0. 03b 0.78+0.01b
T13 55.2 0.0 2.4 0. 82:+0. 06efg 1.03£0.05bc  0.97+0. 02cd 1.00+0. 03b 0.97+0.02bed  0.96+0. 06a
T14 55.2 14.4 1.6 1. 00+0. 02b 1. 11£0. 03ab 1. 02+0. O1bed 1. 12£0. 04a 1.16+0.0la 0.73+0. 03bc
T15 55.2 28.8 0.8 0.92+0. 02¢ 1. 17+0. 04a 1. 14£0. 05a 0.98+0. 06b 0.98+0. 07bc 0. 88+0. 08a
T16 55.2 43.2 0.0 1. 07+0. 03a 1. 10+0. 05ab 1. 17+0. 03a 1. 03+0. 06b 0. 89+0. 02¢ 0.76+0. 08b
R 0.53 0.12  0.02

D &5 H R B 1 /NG PRk R 25 57 58 35 (P<0. 05) Different lowercases in the same column indicate the significant difference (P<0.05).

DR tZ Range.
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Table 4 Effect of combined application of nitrogen, phosphorus, and potassium fertilizers on carotenoid content in leaf of Nandina domestica
‘ Hongye’ (X=SD) ")

b B 4t/ mg AFEHP(YYYY-MM-DD) I J5 #2551 8 b Z & f/mg - ¢!

Treatment  \PPlying amount per plant Carotenoid content in leaf at different dates (YYYY-MM-DD)

group N P,04 K,0 2015-11-05 2015-11-20 2015-12-05 2015-12-20 2016-01-05 2016-01-20
T1(CK) 0.0 0.0 0.0 0.19+0.01h 0. 16+0. 02h 0. 18+0. 00g 0.20+0. 02g 0.15+0.01h 0. 08+0. 011
T2 0.0 14. 4 0.8 0.24+0.01g 0. 19+0. 04fg 0.21+0. 00f 0.20+0.01g 0. 14+0. 02h 0. 13+0. 02h
T3 0.0 288 1.6  0.2320.0lg  0.18£0.02¢h  0.18%0.00z  0.170.02h  0.17%0.02gh 0. 1820.0lfg
T4 0.0 43.2 2.4 0.25+0. 01fg 0.21+0.01f 0.18+0.01g 0.23+0.01ef 0.19+0.01g 0. 16+0. 02g
TS 18. 4 0.0 0.8 0.26+0. 02ef 0.28+0. 00d 0.26+0. 02d 0.28+0.02d 0.25+0. 01f 0.21+0. 03ef
T6 18. 4 14.4 0.0 0.29+0.0lcd 0.24+0.01e 0.31+0. 00¢ 0.24+0. 02ef 0.28+0.01e 0.22+0. 02e
T7 18. 4 28.8 2.4 0.26+0. Olef 0.25+0. 02e 0.22+0. 0lef 0.22+0.01g 0.17+0. 01gh 0.13+0.01h
T8 18.4 43.2 1.6 0.23+0.02¢g 0.25+0.01e 0.25+0.03d 0.24+0.01ef 0. 24+0. 02f 0.20+0. Olef
T9 36.8 0.0 1.6 0.29+0. 02cd 0.35+0. 02b 0. 35+0. 02ab 0.29+0.03d 0. 38+0. 03bc 0.27+0.01cd
T10 36.8 14. 4 2.4 0.30+0.0lc 0. 34+0. 02bc 0.31+0. 00c 0.30+0. 02cd 0. 37+0. 0d4bc 0.25+0.01d
T11 36.8 28.8 0.0 0.25+0. 0lfg 0. 20+0. 00fg 0. 24+0. 00de 0.25+0.01e 0.30+0.01e 0.25+0.01d
T12 36.8 43.2 0.8 0.30+0.01¢ 0.32+0.01¢ 0. 33+0. 02be 0.30+0. 02cd 0. 40+0. 02ab 0.29+0.01¢
T13 55.2 0.0 2.4 0.27+0. 02de 0.32+0.0lc¢ 0.32+0.0lc¢ 0.33+0. 02be 0. 36+0. 00cd 0.35+0. 02a
T14 55.2 14.4 1.6 0.33+0.01b 0.35+0.01b 0.34+0.01b 0.37+0. 02a 0.43+0.01a 0.27+0. 00cd
T15 55.2 28.8 0.8 0.30+0.0lc 0.39+0.01a 0.37+0.01a 0.32+0. 02be 0. 38+0. 02bc 0.32+0. 02b
T16 55.2 43.2 0.0 0.36+0.01a 0. 36+0. 02b 0.37+0.01a 0.34+0. 02ab 0.34+0.01ab 0.28+0. 02¢
R 0.16  0.04  0.03

D [R5 o R /NG FRE R R 25 57 3 (P<0. 05) Different lowercases in the same column indicate the significant difference (P<0.05).
DR B2 Range.

20 H,T15 M S-SR Erimdmm, B CK A A& T
165.91%;T14 1 T16 41 Bt 3R & B, 4
W CK AT T 152.27% 1 150. 00%, 2015 4E 12
A5 H,T16 Ay ita R & s, B CK A 7
129. 41% ; T15 F TO 4LAY B4R K & i 8, 40 )
A CK AT T 123.53%F1 107. 84% , 2015 4F 12 A
20 H,T14 SR S, 8 CK AR T
115.38%;T16 F1 T13 4 R R &R Wi &, 4
WS CK 4ATF T 98. 08% 1 92. 31%, 2016 4 1 A
5H,TI4 Aot SR i, 8 CKARAE T
262.50% ;T12 1 T15 A9 B4 E & s &, 4
M CK 4HTHE T 225.00% Fi 206. 25%, 2016 4F
1 720 H,T13 4 R na 2R & s, % CK 417t
T 585.71%; T15 #1 T16 41 M4 % & B i
A CK 41T T 528. 57% i1 442. 86% .,
W2 AT a5 R R B N R it B & X < 200t B
FATU B B 3R B 1 I 5 ) e K, P, O BB it
IR Z K, 0 kit FH 2 5 R/
2.1.4 XNERF L ELS YA BRE4TI. N
LR, SHATFMEAY PEEFREEST CK
4, il B[R] 4 B8 2 0 sh AR fb k#2015 4F 11 A

5 H,TI6 AR MRS i, B CKAFAE T
89.47%;T14 T10 T12 FI T15 HAIKAE P X & &
W FE, s CK HAm T 73.68% . 57.89%
57.89%F1 57. 89% ., 2015 4F 11 A 20 H,T15 4%
B MRS RS, R CK ATFE T 143.75%; T16 .
T9 F T14 HAZEEE bR S EWEE, 055 CK 4H
THE T 125.00% (118.75% F 118.75% , 2015 4F 12
J'5 H,T15 F Tl6 HIKEEAE bR &8s, WK
CK 41T+ T 105. 56% ; T9 4GS & N Z &b
LB CK HTFE T 94.44%, 2015 4 12 A 20 H,
TI4HWENE MRS REER, K CKARAET
85.00%;T16 fl T13 KA E PR GTEBBE S,
W CK HTHE T 70.00% F1 65.00% , 2016 4F 1 A
5H,T14 HR2EHE MRS ERRE, B CKAAE T
186. 67%;T12.T9 Al T15 2% & B i
B, CK AT E T 166.67% ., 153.33% FiI
153.33%, 2016 4E 1 J 20 H,TI13 ARyEHE MK
e, B CK AT T 337.50%; T15 A1 T12 411
KE M ESTEOER, 2B CKHAT&ET
300. 00% A1 262. 50% .,

W 25T 45 2 B N BB FH B X ¢ 200 B
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KA R 288 N RS =N WK, P,0, ki
FHE IR 2, K, O Htkiti F & 5 5/
2.2 WHREBZRESIENHM

AW EIEECRE XS 200 BORATIH R R R A
SRR S, BERS T, Bk LE, K4t
R AEE RS B E T X (CK,N PO, K,0
BRI R X2 0. 0 mg) 21, I BN [E] 4 RS 52 32 i T
AR T B, o 10 AN A8 R AT S A
2016 4F 1 H 20 Higf, 2015 45 11 A 5 H,T4(N,
P, 0,1 K,0 St 50010 0.0 .43. 2 F1 2. 4 mg)
bR T T i, K CK A& T 8. 11%; H
REAMEERERT SRR EINT CK 41, 2015 4F
11 A 20 H,T8(N.P,0, il K,O Bk 5 5 A
18.4.43.2 Fl 1. 6 mg) AWML G R & i, 5 CK
HI T 29.27% ; HAR AW WAL AT T RSB B E
XF CK 41, 2015 4E 12 A 5 H,T2(N.P,0,#1 K,0
BARRE FH R0 0.0 14,4 F10. 8 mg) ZHAYAE (1K
HE R, 5 CK 4T3 T 61.70% ; T3 (N . P,O, fil

x5

K,O AR Jiti F & 43514 0.0.28.8 1 1.6 mg) Al T4
MW AR T S RW e, 7% CKARm T
49.58% 1 22.27% ; 3 H., X 3 HM L AR H T 7
EET CK 4, M HARALS AL 6 F 1 KTk
WAL T CK 41, 2015 4F 12 H 20 H, T2 41048
R o, 358 CK 418 T 34, 62% ; A 4110
ORI e LT CK 41, 2016 4 1 J
SH 2 AWMt RT Simm, B CKAHAE T
5.20% ; AR Al e @ Z 4 & 2L Tk g FK T
CK 4, 2016 4F 1 H 20 H, T3 4NiE 6 & H & Bk
BB CK AT T 7.30%; T4 HINAEG RSl
B B CK 2HTFE T 4.39% 31 H., 3% 2 N b %
T U = T CK 4L, MRS A ez 1T o &
WIS F 2k BT CK 4.

W 25T 45 R B . N BRLRR b FH o %) < 210 B
FATE R A B R AT & m s ik, K, 0 Supk it H &2
ISEMAIR ., P, O 5 BRI FH 5 AR5 Rl B/

&8 AR ERER LM RMH R e EH S SN (X+SD) Y

Table 5 Effect of combined application of nitrogen, phosphorus, and potassium fertilizers on anthocyanin content in leaf of Nandina domestica

‘ Hongye’ (X+SD) "

JbFELR AR FH HE/ mg AREHB(YYYY-MM-DD) i 46 24 5 B /nmol - g7}

Treatment Applying amount per plant Anthocyanin content in leaf at different dates (YYYY-MM-DD)

group N P,05 K,0 2015-11-05 2015-11-20 2015-12-05 2015-12-20 2016-01-05 2016-01-20
TI1(CK) 0.0 0.0 0.0 465. 80+101. 99a 595. 24+66. 07h 626. 52+97. 20c 1 426.62+65. 15b 2 473.49+73. 62ab 2 656. 17+65. 11ab
T2 0.0 14.4 0.8 363. 85+52. 24b 391.13+23.33de 1 013.10+£156.63a 1 920.56+128.80a 2 602. 17+88. 51a 2 498.70+208. 97b
T3 0.0 28.8 1.6 229.44+10.72cde  476.41+50. 87¢ 937. 12+66. 49a 1 344.16+46.48b 2 311.69+145.79b 2 850.11x113.57a
T4 0.0 43.2 2.4 503. 57+54. 76a 466. 67+54. 03cd 766.02+113.03b 1 111. 15+81. 11c 2 395. 13+244. 00ab 2 772. 73+306. 06ab
T5 18.4 0.0 0.8 224. 14+50. 10cde  330. 63+37. 74ef 332. 14+74.83d 641.78+61.57d 1 198.16£236.49de 1 723.81+292. 24c
T6 18.4 14.4 0.0 295.67+28.65bed  151.08+49. 3%h 573.49+105. 82¢ 261.04+30.25¢ 1 348.59£108.83cd 1 070.35+161. 38ef
T7 18.4 28.8 2.4 255.20+52. 87cde 240.37+30. 71g 535.93+34. 78¢ 401. 52+35. 51f 1 494. 81+95. 69¢ 1 004. 65+177. 4def
T8 18.4 43.2 1.6 215. 80+24. 17de 769. 49+83. 19a 292.32+83. 47de 619. 59+39. 56d 850. 54+300. 16fg 1 451.52+124. 86d
T9 36.8 0.0 1.6 116. 78+33. 44fg 248. 49+45. TAfg 208. 55+47. 75def 137. 01+27. 64hi 436.26+29. 19h 631.49+108. 98¢
T10 36.8 14.4 2.4 184. 74+13. 53ef 400.33+18. 54cde  262. 66+30. 13de 350. 43+7. 38f 1 217.21+7. 80de 831. 49+55. 36fg
Til 36.8 28.8 0.0 303. 14+20. 12bc 259.96+62. 72fg 572.94+47. 37¢ 520. 89+59. 02e 884. 42+85. 97fg 1 242.10+146. 10de
T12 36.8 43.2 0.8 110. 07+26. 44fg 81.49+22. 53h 113. 20+34. 93fgh 182.36+25.98gh  708.01£49. 65¢ 633.33x44. 85¢
T13 55.2 0.0 2.4 37.66+13. 64g 287.34+76. 84fg 90. 37+17. 29(gh 117.53+24. 81hi 1 084.96+116. 15¢f 1 098. 81+131.91ef
T14 55.2 14.4 1.6 111. 26+76. 14fg 80.20+9. 14h 42.97+9. 92gh 51.41+14. 12ij 131.93+6. 83i 308. 98+24. 58h
T15 55.2 28.8 0.8 65.26+10. 08g 81.28+12.72h 171. 43+ 11. 00efg 180. 30+20. 10gh ~ 394. 81£149. 04h 820. 56+135. 87fg
T16 55.2 43.2 0.0 56.49+12. 75g 97. 19+16. 23h 21.43+2. 8% 14.72+3. 19j 723.92+20. 38g 289.72+133.87h
R? 1118.21 177.22 221.79

D[] 5 H R ] (/NG b 7R 25 5 . 3 (P<0. 05) Different lowercases in the same column indicate the significant difference (P<0.05).

YR W2= Range.
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TR, B CK TR T 20.18%; T13 1 T9 (N,
P,0, 1 K,O Bfiiifi 4243514 36. 8.0.0 F1 1. 6 mg)
Y AT S R S R R, R CK T T
18.67% 1 16.27% ., 2016 41 H 20 H,T16 4 #0]
VRS S R A, B CK A THE T 40.67% 5 T14 Al
T11(N.P,0, 1 K,O kit FH &5 5330y 36. 8,28. 8 Fil
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MR Z, P, O 5 HURE it FH S 52 1 f /)

Table 6 Effect of combined application of nitrogen, phosphorus, and potassium fertilizers on soluble sugar content in leaf of Nandina domestica

‘Hongye’ (X=SD)!)

FLBR ) B/ mg

AJH] A (YYYY-MM-DD) M- H 1 AT M & it /mg - ¢!

%fiim Applying amount per plant Soluble sugar content in leaf at different dates (YYYY-MM-DD)

group N P,05 K,0 2015-11-05 2015-11-20 2015-12-05 2015-12-20 2016-01-05 2016-01-20
T1(CK) 0.0 0.0 0.0 2.92+0. 33de 2.42+0. 34e 3.40+0. 47e 3.54+0. 48d 3.32+0.03cd 2.68+0. 26g

T2 0.0 14.4 0.8 3.67+0. 12a 3.01+0. 10ab 4. 80+0. 70bed 3.91+0. 23cd 3. 82+0. 24abe 3.39+0. 15abede
T3 0.0 28.8 1.6 2.97+0. 20de 3.0620.21a 4.31+0.45d 3.85+0. 43cd 3.01x0.27d 2. 66+0. 36g

T4 0.0 43.2 2.4 2.99+0. 11cde 2.76£0. 09abede 4. 65+0.31cd 3.82+0. 30cd 3.58+0. 24abc 2.72+0. 18g

TS5 18.4 0.0 0.8 3.21+£0. 25bcde 2.56+0. 04cde 4.39+0.41d 4.0420. 41bed 3. 58+0. 38abc 3.23+0. 13bedef
T6 18.4 14.4 0.0 3.18+0. 26bcde 2.57+0. 43cde 4. 60+0. 24cd 4.030. 12bed 3.34+0. 37cd 3.10+0. 13cdefg
T7 18.4 28.8 2.4 3.23+0. 12bcde 2.69+0. 33abcde  4.42+0.55d 3.91+0.27cd 3.99+0. 18a 2. 87+0. 24fg

T8 18.4 43.2 1.6 2.85+0. 18e 2.67+0.28abede 4. 83+0. 13abed 4. 03+0. 36bed 3. 71£0. 28abe 3. 04+0. 46defg
T9 36.8 0.0 1.6 2. 84+0. 15e 2.52+0. 16de 4.79+0. 52bed 3.54+0.28d 3.86+0. 19ab 3. 44+£0. 23abed
T10 36.8 14.4 2.4 3.30+0. 09abed 2.510. 08e 4. 86+0. 26abed 4.54+0. 31ab 3.73+0. 23abc 2.96+0. 22efg
T11 36.8 28.8 0.0 3.38+0. 19abc 2.76£0. 16abede 4. 45+0. 42d 4.22+0. 15abe 3.70+0. 35abc 3. 52+0. 03abe
T12 36.8 43.2 0.8 3.47+0. 23ab 2. 64+0. 10bcde 5.26+0. 13abc 4.73£0. 18a 3. 66+0. 23abc 3.25+0. 14bcdef
T13 55.2 0.0 2.4 3.64+0. 18a 2.49+0. 02e 4.52+0. 13cd 4. 35£0. 06abc 3.94+0. 07ab 3. 44+0. 34abcd
T14 55.2 14.4 1.6 3.10+£0. 21bede 2. 64+£0. 18bcde 5.47+0. 43ab 4.28+0. 11abe 3.45+0. 36bed 3.64+0. 18ab
T15 55.2 28.8 0.8 3.67+0. 32a 2.92+0. 07abed 5.54+0. 32a 3.98+0. 25bcd 3.78+0. 16abc 3. 41+0. 03abcde
T16 55.2 43.2 0.0 2.90+0. 29de 2.96+0. 22ahc 5.02+0. 14abed 4. 08+0. 38bed 3.57+0. 19abc 3.77+0. 40a

RY 0.46 0.24  0.36

D @31 oA ] E/J/J\'%’%ZH;FZ/?\‘E%E%( P<0.05) Different lowercases in the same column indicate the significant difference (P<0.05).

2 R. M2 Range.
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X LTt R R AT 6 2R R AT b
AW B IE SRR B V1T T Pearson AHSCHE T,
GERWEKT, RTINS %R o,
M2 2 b SRR AEHE MR R ENEE

(P<0.01) IEAH G, A 2C R 50511 0.943 0. 948
0. 946 F10. 941 ; 5 A HpE & i 2 10 35 (P<0.05) 1E
I R RECHR 0.711; SO R & E Rl B E
TR MR ECH -0.919, P,O, 1 K,O Hkkiii
i 5 ISR AR AR YA B
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Table 7 Pearson correlation analysis on pigment and soluble sugar contents in leaf of Nandina domestica ‘ Hongye’ , and applying amount per

plant of nitrogen, phosphorus, and potassium fertilizers'

EiELAN

MK ZREL  Correlation coefficient

Index N P,05 K,0 Chla Chlb Chl Car Ant ss
N 1. 000

P,0; 0. 000 1.000

K,0 0. 000 0. 000 1. 000

Chla 0.943%%  —-0.012 0. 044 1. 000

Chlb 0.948%%  —0.023 0. 000 0. 988 1. 000

Chl 0.946%%  —0.015 0.033 0. 999 0. 9935 1. 000

Car 0. 9415 0.005 0.037 0. 998 0. 992 0. 999 1,000

Ant ~0.919%%  -0.050 0.011 —0.940%%  —0.903%%  —0.932#%  —0.925%% 1. 000

SS 0.711% 0.259 0.042 0. 692+ 0.714% 0. 699 0.712 ~0.625% 1. 000

DN; N ¥pkjiti 4 N applying amount per plant; P,05: P,Os#Fki 5 P,05 applying amount per plant; K,0; K,O0 Btk 4 K, 0 applying
amount per plant; Chla; M42 o S Chlorophyll @ content; Chlb; M4t b & a Chlorophyll b content; Chl; B4 2 A Total chlorophyll
content; Car; KA NEEE Carotenoid content; Ant; HeEFEHE Anthocyanin content; SS. T BE 2B Soluble sugar content. * ; P<

0.05; #%.: P<0.01l.
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T AR K SR A o S i K
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