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Abstract: Thuidium kanedae is a kind of moss with wide distribution and high landscape value. However, we lack
information about the cultivation of T. kanedae. To investigate an appropriate scheme of fertilization for the growth and

development of T. kanedae, pot culture experiments were conducted with no fertilization (CK) as control, using urea (N
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fertilizer) , calcium superphosphate (P fertilizer) and potassium sulfate (K fertilizer) combination treatments, set three
levels (1-3) fertilization schemes. We investigated the growth length, coverage and color ratio of T. kanedae in various
treatments, and we confirmed the fertilization scheme conducive to its growth. At the same time, the changes of related
physiological indexes of plants in the optimal fertilization scheme were measured to explore the effects of fertilizer on the
growth and physiological characteristics of T. kanedae. The results were as follows: (1) The coverages of T. kanedae
under N, and N,P,K, treatments were the highest and significantly higher than that of CK. The plant length under N, and
N, K, treatments were the highest and larger than that of CK. The plants treated with N,;P,K, and N,P,K, had the best
green degree maintenance. (2) N fertilizer and combined application of NK and NPK had the best promotion effects on
the growth of T. kanedae. Overall, the contents of chlorophyll, carotenoid and soluble sugar under these treatments were
higher than that of CK, while the content of soluble protein was lower than that of CK. (3) The correlation analysis
showed that the green proportion was highly significantly and positively correlated with the coverage, the growth length
was highly significantly and negatively correlated with the chlorophyll content of the plant. The results of this study
illustrate that different treatments of fertilizer have different effects on the growth and color of T. kanedae. N fertilizer

should be the main fertilizer for T. kanedae, and P and K combined application should be supplemented. N,P,K, (N,

P, K fertilization rates are 26, 14, 28 kg + hm™ -

and green degree of T. kanedae.

a’' respectively) treatment has the best effects on the growth status
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Fig. 1 Average daily temperature change after fertilization
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Table 1  Fertilization schemes
A Y VgL
Fertilizer type Treatment
X} I8 No fertilizer CK
HAFPAE One kinds of fertilizer N,.N,.N;
P,.P,.P;
K, .K, .K;

BFPAE Two kinds of fertilizers N,P, N,P, N,P,
N,K, .N,K, .N;K,
P]KI \PZKZ \P3K3

= HE Three kinds of fertilizers N, P, K, N,P,K, \N,;P;K;

T NP K 7 AR A B AL, 25 1~3 3%
7% IS HE R 4 A ] A 7K SF-

Note: N, P and K respectively represent nitrogen fertilizer,
phosphorus fertilizer and potassium fertilizer, and subscript numbers 1-3
represent  different fertilizer ~application levels of corresponding
fertilizers.
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Table 2 Plant growth difference between fertilization treatments and CK at different time

H K FEFR Physical index

K JEH{E Mean length of growth I Coverage
Jiti HE 7 58
Fertilization schedule KE KEL
Number of days (d) Number of days (d)
60 90 120 150 60 90 120 150
Jiti HE 7K - Jiti HE A SF-
Fertilization level Fertilization level
AL N fertilizer — 1.2 1.2 1.2 1 1.2.3 1.2.3 1
WAL P fertilizer — 2 2 2 1.2 1.2.3 1.2.3 2
HIE K fertilizer — — — — — 1.2 — —
.
AT it _ _ _ _ —
N, P combined application 1.2.3 1.2 2
-
ARG B B
N, K combined application 2 2 2 1.2 1.2 1.2
Wt
P, K combined application 3 123 2
AR T
AR BRI — 2 2 1.2 2 1,23 1,23 2.3

N, P, K combined application

T — o PR IE 7 5 AR SR L CK 225 1,23 209 2 R Al AE K P R AR R AL T CK

Note: — indicates that the growth of plants under the corresponding fertilization schemes is worse than that of CK; 1, 2 and 3 respectively

indicate that the growth of plants under different fertilization application levels is better than that of CK.

300 409 a b
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3 254 g, T T abe
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3 151 cde 3 2.0
S s
50 m ]
A 2 1.01
® il
0.5 1
X
: - : \ \ : : 0 T T . . T T T
N, N,P.K, NK, NXK, P, N,P,N,P,K, CK N, NK, N, P, NPK, NPK, CK
Jii AL B Fertilization treatment Jiti JE 4k BH Fertilization treatment

B A AR FE/NG TR 255 B (P<0.05) . TIE,

Different lowercase letters over each group of graph bars indicate significant differences (P<0.05). The same below.

B2 £KEHFLT CKHEELENESEMKENE

Fig. 2 Coverages and mean lengths of growth of fertilization treatments are better than that of CK
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Fig. 3 Plant color of different fertilization treatments at different growth stages
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Fig. 4 Plant color proportion of different
fertilization schemes
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Fig. 5 Plant color proportion of different
NPK fertilization treatments
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Table 3  Correlations between growth indicators
of Thuidium kanedae

Bl Lt Bl KEHHE
Proportion of color Coverage Mean length of growth
B L 0.324 %+ 0.083
Green proportion
Lueyee -0.058 -0.078

Brown proportion

TE o AL R SPTEEAR IR AN [8) 20 65 A8 A6 1Y 7 L, o e 68 Rl 2
0, (K P TE AN T T Y R B RN ) o (B S AR
FRIEAT R A3 BT, o+ RN A SR 3 (P<0.01) (BLR) .
TIH,

Note: According to the characteristics of different colors of
Thuidium kanedae, correlation analysis is conducted between the
ratio of brown and green (two colors with little color change in the
whole period ) and other indicators. * * indicates significant

correlation (P<0.01) (double-tail). The same below.

St (B AN DL AE,2022) o AT PR ER R AT I R
HRHEE MG Y, AR E S S R R
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ARl — 5 T HE b AT S WA e A QIR B0 (1
85,2012 faTl],2014) o ABEFE % B, X 4 1l o) 6
T 58 R R JBE A K A A AR e e ) 0 T2 it A D5
% (N NK NPK) Gk Earsg it 2 288 b
B RIRGES i a3 T REal E e e = = g
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2O DR &R LT, 8w 1 e AU T s
TR, AT 5 E0RT ¥ R A AR R DL R T
FEHMKRENFE, AT 59D P& 5 A E
N BINF B KK EE ( Hypnum plumaeforme ) 4
PR AL NI GF AR B (TR AF 2012) |, X Fh 22 55 1l BB 5
ARV EE 2 A AR AL R SR I A 6

XIEER 25 (2009 ) BIFFE S B R IKEE R 12278 435
K EER R FF ( Pogonatum cirratum subsp. fuscatum )
Xt N BRI W WA [R], ROK B AR N IS B AR BR
2 A A A AR ] TR R T 3 4 Tk
PR A B 2500 8 35 A8k . AT 5 v g i o) &
TERGAL T A 2% (0 5 1L 15 8 o5 B S A 1 38 IE A G
5 XI55 (2009) HF 5T 19 KK GF 28 AL A1 ), 1M 5
320 /)N 4z T 5 UL ST Ao ) A2 A0 AN [) 3R B AS [] Ao
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Table 4  Growth indexes of fertilizer treatments with good growth
A KSR ANFEGEIEAL RS CK BUE A EOC &R
Growth index Multiples relationship between different fertilization treatments and CK value
KEWHE N, N, K, N, P, N,P,K, N,P,K,
Mean length of growth
1.21 1.19 1.16 1.07 1.06 1.05
EJ%J—:{ N] * NZI)ZKZ * NlKl NZKZ PZ N3l)3K3
Coverage
1.86 1.49 1.39 1.35 1.19 1.02
EEQUN i N,P,K, N,P K, * N,P,K, =
Green proportion
2.52 2.19 2.13
.« #RE5 CKEZR B (P<0.05),
Note: * indicates significant differences compared with CK ( P<0.05).
= 1.67 0.12 abc a abcd ab a
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