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Effects of fertilization on the growth of Zenia insignis container seedlings
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South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective] Changes of seeding height, ground diameter, biomass, leaf area and chlorophyll
content in different proportions of fertilizers were investigated to find out the optimum fertilization scheme.
[ Method] Through orthogonal experimental design, experiments of N, P, K fertilization were carried out
in container seedlings of Zenia insignis. [ Result and conclusion] Fertilization could promote the growth of
seedlings and different nutrient elements, and their ratios had a different influence on the growth of seed-
lings. The treatment of N,P,K, and N,P,K; played a greater role in promoting the growth of seedling
height and ground diameter. Compared with the control group, it increased by 251. 99% and 214. 75% ,
respectively. Total biomass reached the maximum in the treatment of N,P,K, , increasing 298.03% com-
pared with the control group. N is the biggest influence on the growth of Z. insignis seedling, followed by

P. Reasonable ratio of N and P, which can effectively improve the quality of Z. insignis seedlings.
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1.1 IR

TR b I 7 A R AR A i R DR 2 e 2= R
3. 1 @457 T 23°09'50"N, 113°21'60"E , J& Fg W $4
7 L KU S, AR 1R 20 ~ 22 °C, i
e 38,7 C M i IR 0 °C. R 7 i HLA%
£ ARREK R 1 689.3 ~1 876.5 mm, i 2K 4—9
ARk 5 AAE 85% i AAETCFE 2R 347 d.
1.2 KIEH#

FEERFARIETF)PE R ) E, F 2012 4 10 J
PR AIMEZERE A, AR AR N 8 em (12) x 12 em
(155 IR A B K AL RAR , 248 L T B0+ |
T (REHE) B, =&ML R 1:1: 1.

KR TR 0.3 g - L' AR RR B L 20 ~
30 min, JEKIPYE4 ~5 WK, IR R H 80 ~ 85 C
(7K 24 b BUH AP S e il & A e RN,
BEETHON 25 CHyGF = N, fF i H e, 7
Tl T2 08 5% T B OB AR . BRI R AR — B
B[]S, e I/ INEA A6 1 v 4 AN () A i s DX 20, F
IR N 9. 72 em #if5 o 1. 46 cm.

RIENKRE [w(N) K 46.4% |, L =71k T
Befy A B 2N w77 i, BPRE A &AL [ w (K,0) R
60% |, AL AL I A BR 2 &) 7™ b, 8 A0 A ok 6 1R 45
Lw(P,05) K 12% ], 7 VG PG V146 T. 524 A BR 2 A
P
1.3 Rt
RIS TE IR % N SC i, B AR IS R 3 IR 4
IKFIESSE T Ly (47) , 36 16 A~ abH (% 1) , A 4bHE
FE 3 W BAEL 10 RN 12 H ha) IR, &
PR 15 d A 1 vk, HepEAr 6 1.

1.4 EARMERANE

R AR L - it AR (2012 4F 12 H 15 H)
T i e RHAR | e 2 Ve A AR A B fe — U IE 15
d 5 (2013 423 H 15 H) . B AR R, &
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Tab.1 The orthogonal experimental design of N, P, K fer-

tilization e/ FR
AbFRG A(N) i (P,05) 1 (K,0)
TG O(N)) 0(P,) 0(K,)
2 0 0.010(P,) 0.060(K,)
3 0 0.020(P;) 0.108(K,)
4 0 0.030(P,) 0.216(K,)
5 0.070(N,) 0 0.216
6 0.070 0.010 0.108
7 0.070 0.020 0.060
8 0.070 0.030 0
9 0.103(N;) 0 0.060
10 0.103 0.010 0
11 0.103 0.020 0.216
12 0.103 0.030 0.108
13 0.210(N,) 0 0.108
14 0.210 0.010 0.216
15 0.210 0.020 0
16 0.210 0.030 0.060

T AR I A < ZEREAEAS R 15 d J5 , B b B
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FER ) LR N R T BRI 0. 2 g B i, BY
1 ~2 mm 4022, 5 A 50 mL =, A 20 mL
PRI (TN R 5 ToK SR BIR G ) I 4t 0
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FkE 1A%, AN B4 IO R 25 . A0 06 BT
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Tab.2 The growth indicators of container seedlings in different fertilization treatments

o EAEK K WA YR g Y w(M4EE)/(mg-g™")
G5 /em /mm i % i JEGa em’ W% a HEED HHEE
L(XIR) 5.54£0.47 0.61£0.07  0.140+0.011 0.116 £0.004 0.201 £0.028 0.458 +0.034  21.03 £2.75 3.437 1.014 4.451
2 5.91£0.45 1.09+0.09  0.240+0.052 0.199+0.028 0.234+0.033 0.673£0.109  28.56 £2.81 2.112 0.517 2.629
3 5.65+0.42 1.07+£0.07  0.250+0.014 0.326+0.081 0.242+0.018 0.817 +0.068  21.88 +1.53 2.339 0.597 2.936
4 5.78 £0.34 1.42+0.14  0.245+0.030 0.270+0.030 0.223+0.007 0.738 +0.060 24.62 +1.67 2.193 0.533 2.727
5 6.70 £0.77 0.95+0.08 0.143+0.007 0.122+0.021 0.309 +0.068 0.574 +0.081  26.58 +4.86 3.143 0.766 3.910
6 7.67 £0.80 1.02+0.08  0.219+0.038 0.195+0.034 0.361 £+0.061 0.775+0.129  32.42 +2.68 3.259 0.883 4.142
7 14.29 +1.05 1.54+0.12  0.281£0.043 0.305+0.057 0.523+0.084 1.109 +0.144  52.16 +5.04 3.080 0.696 3.775
8 15.90 +0. 86 1.57+0.14  0.510£0.097 0.612+0.111 0.701 £0.099 1.823 £0.305 43.16 £3.46 3.984 0.713 4.696
9 7.26 £0.69 1.18£0.17  0.177 £0.018  0.192+0.023 0.284 +0.026  0.653 £0.058  36.29 +5.68 3.871 0.690 4,561
10 12.80+1.14 1.61£0.19  0.370 £0.108 0.413+0.119 0.682 +0.145 1.465+0.370  55.57 £5.76 4.390 0.987 5.371
11 13.74 +0.97 1.56£0.15  0.482+0.085 0.569 +0.102 0.757 +0.050 1.807 £0.229  75.24 +7.66 3.727 0.657 4.383
12 18.43+0.88 1.91£0.15  0.253£0.074 0.296 £0.086 0.525+0.125 1.074 +£0.281  69.29 +4.50 3.811 0.780 4.591
13 6.23+0.64 0.90£0.15  0.271 £0.037 0.285+0.045 0.444 £0.054 1.000 £0.132  26.28 £2.88 3.528 0.796 4.324
14 11.90+1.15 1.24+0.17  0.278 £0.047 0.354 +0.052 0.600 £0.053 1.232+0.145  45.15£4.02 2.875 0. 666 3.541
15 17.14 +1.41 1.53+0.16  0.281 +£0.088 0.359+0.109 0.536+0.120 1.176 £0.295  73.17 £9.03 3.909 0. 846 4.755
16 19.50+1.43 1.61£0.17  0.382+0.090 0.437+0.109 0.919+0.135 1.738 £0.316  86.18 £5.30 3.565 0.815 4.380

25 A I Ak A R 2B K i A AN () AR R .
e AR K R OR A 16 5403, R 19.50 em, [
XFHEHE K T 251.99% Mz K K2 12 54k
LA 191 mm, FEXFREIETIN T 214. 75% . #3251
AW e R 8 S AR, 43 0.510 0. 612 F
1. 823 g, 435l L XJ BRI T 264. 29% .427. 59%
298. 03% , -/ ¥ Fos 5 1 J2 16 S-AbHH, 4 0. 919 g,
FeXF BREE hn T 357, 21% . - AR B KR 2 16 S kb
T 86. 18 em’, L X HRBE AN T 309. 80% .

R 2 ATLUE W, ZEAREIEAL BT, 483K a
FUR 2R 28 5 B R AT 3G I A7 B AR, 12 R b
TR AS R FEBE B AT, (EL7E 10 it A A 3T A
LR ab LGS R i S0 A0 I8 B B KAE, 53 )
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Tab.3 The statistical analysis in different N, P, K propor-

tional fertilization treatments

o~ Wz &K X
a; a, ay a,

(SRS N 2289 4455 5.3 5477 31.89
P 2573 3829 50.82 59.61  33.88

K 5138 46.96 37.98 38.12  13.40

MR K N 3.88 469 581 495 1.9
P 3.2 46 528 6.0  2.58

K 496 502 452 48 0.5

I N 96.10 154.32  236.39 230.77 140.29
P O110.18 16170 222.45 223.24 113.06

K 192.93 203.18 149.87 171.60  53.30

WA N 0.87 115 1.28  L21  0.41
P 0.73 L11  1.29 139  0.66

K 130 1.8 0.9 115 0.3l

LY N 0.91 1.3 1.4 L4 0.56
P 072 116 156 1.6 0.9

K 150 113 110 131 0.40

-4 Yt N 0.90 1.89 225 250  1.60
P .24 1.8 2,06 237 LI3

K 212 1.9 157 1.8 0.55

By N 260 428 500 515 2.46
p 2.68 414 491 537 2.69

K 492 417 367 435 1.26

W N 1274 16,52 18.91 17.00  6.17
p 17.25  15.69  15.85  16.39  1.56

K 19.28 1535 1599 14.56 472
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SRR B AR IR B T 2 K TR A=
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Tab.4 The variance analysis in the growth indicators of Ze-

nia insignis seedling

EZIN BRKE AmE PO ¥y Fig"
RIS N 3 4719.371 1573.124 59.82™
P 3 4920.281 1640.094 62.37"
K 3 1000.972  333.657 12.69™
AR K N 3 16.251 5.417  9.80™
P 3 34.091 11.364  20.56™
K 3 1.050 0.350  0.63
WA N 3 0.119 0.040  1.78
P 3 0.318 0.106  4.74™
K 3 0.064 0.021  0.95
LAY N 3 0.246 0.082  2.59
P 3 0.653 0.218  6.86™
K 3 0.127 0.042  1.34
A ) N 3 1.850 0.617 15.24™
P 3 0.852 0.284  7.02™
K 3 0.198 0.066  1.63
By N 3 4.765 1.588  6.54™
P 3 5.198 1.733  7.14™
K 3 1.006 0.335  1.38
MR N 3 33636.571 11212.190 40.24*
P 3 22200.992 7400.331 26.56*
K 3 4203.347 1401.116 5.03*
M5EE a N 3 4.242 1.414  49.95"
P 3 0.256 0.085  3.02
K 3 2.074 0.691 24.42™
M4EE b N 3 0.036 0.012  0.71
P 3 0.035 0.012  0.68
K 3 0.135 0.045  2.63
MR N N 3 5.004 1.668 22.27*
P 3 0.370 0.123  1.65
K 3 3.226 1.075  14.36™

1)“ w "R E 1% 69 B % K-F (Duncan’s 4% 1).
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