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Effects of Phosphorus and Potassium on Growth Physiology and Nutrient
Elements of Hypnum plumaeforme

YANG Shuoyuan, WANG Xiurong', CHEN Hongmei, SHI Bingyang, SHEN Junjie, HUANG Bufang,
XIE Meixuan

(Forestry College of Guizhou University, Guiyang 550025, China)

Abstract: Hypnum plumaeforme has good landscape effect and application prospect, but its slow growth and lack
of systematic cultivation technology research have a certain impact on its popularization and application.
Phosphorus fertilizer (P), potassium fertilizer (K) and PK compound fertilizer were used as single-use base
fertilizer, respectively, and the growth physiology and nutrient changes were studied under different fertilization
treatments, and the best fertilization treatment was selected by fuzzy membership function method. The results
showed that fertilization could significantly increase the coverage of H. plumaeforme, and the coverage under K3
was 53.9% higher than that of control (CK). Fertilization significantly increased the contents of carotenoids,
chlorophyll (except for Ki2) and soluble protein (except P24, PKi2 and PK3p), but decreased the soluble sugar
content (excluding P»4 and PK¢). The contents of carotenoid and chlorophyll in plants treated with Pis were the
highest, which were 3.42 times and 2 times that of CK, respectively. P fertilizer significantly increased P content
in plant, and Pig had the greatest effect, which was 1.33 times that of CK. K fertilizer had the best promoting
effect on the accumulation of K content in plants, and the K content in plants treated with Kig was the highest
(1.62 times that of CK). Fuzzy comprehensive evaluation showed that K;s and P;s had the best promotion effect

on improving plant coverage and maintenance of greenness, respectively. Therefore, P;s treatment had the best
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effect on enhancing growth and plant color.

Key words: Hypnum plumaeforme; Fertilization; Growth physiology; Nutrient element; Fuzzy membership

function
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Fig. 1 Increment of number and length of branch of Hypnum plumaeforme under different fertilization treatments. P, K and PK represent P, K and PK
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Table 1 Effect of fertilization on branch development

AbE HeF S Ny rh#g e I3 K %5 2% Branch class
Treatment Rank Sum Tip Middle Base 1 2 3
43 ¥ 4% Number of branch
CK 7 360
P 2 617
Py 4 425
[ ] X (e}
K 6 402 o ° X
Kiz 5 411
Kis 3 461
PKg¢ 1 713 X ° X
A%< Length of branch (cm)
CK 5 139.8
P 2 173.1
Py 6 139.0
. x
Ks 7 117.9 o ° o x
Kiz 4 155.4
K 3 171.8
PKg¢ 1 213.1 x °

o I K; x: fu/h; o JFH.

®: Maximum; x: Minimum; o: Middle.
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0.05 level. The same below
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Table 2 Index membership and comprehensive index of treatments with higher coverage or green proportion than CK

FaFR Index Co BV Gr LYG GV Car Chl a+b Sp SS

Car 0.161 —-0.119 0.177 -0.343" 0.119 1.000 0.805"" —-0.076 0.045
Chl at+b 0.211 —-0.101 0.106 —-0.251 0.101 0.805™ 1.000 —-0.100 -0.010
SP 0.028 —-0.039 0.107 —0.160 0.039 -0.076 —0.100 1.000 —-0.215
SS —0.111 —0.007 0.079 —0.042 0.007 0.045 —-0.010 -0.215 1.000
PN 0.077 —-0.115 0.329" —-0.076 0.115 -0.114 —0.166 0.131 0.506™
PP —-0.070 —-0.181 0.302" —0.415™ 0.181 0.263 0.111 0.188 0.264
PK 0.400™" 0.119 0.108 0.272 —-0.119 0.137 0.174 0.124 —-0.172
PC —-0.029 —-0.159 —-0.237 —-0.139 0.159 0.030 0.052 0.060 0.146
N 0.405™ -0.208 0.190 0.209 0.208 —0.026 0.059 0.060 -0.523"
TP —0.038 -0.327" 0.320" -0.520™" 0.327" 0.314" 0.180 0.060 0.280
TK 0.230 0.204 0.165 0.215 —-0.204 -0.211 -0.225 0.328" 0.023
SOC -0.119 —0.052 —0.065 0.062 0.052 0.126 0.194 —0.020 —-0.035
pH —0.088 0.340" -0.293" 0.257 -0.340" —-0.167 —0.172 0.077 —0.113

*: P<0.05; **: P<0.01; Co: H#JE; BV:

WfH; Gr: 4 LYG: X%k GV: 44ME; Car: M &, Chl a+b: 4R atb; SP: W[¥EHEEEA; SS: AliA M

B PN: 4% PP: M4, PK: YA H; PC: MMWAIK; TN: L3445 TP: HIELEE, TK: HIELM, SOC: LA UMK, pH: 3% pH, TH

*: P<0.05; **: P<0.01; Co: Coverage; BV: Brown value; Gr: Green; LYG: Light yellow-green; GV: Green value; Car: Carotenoid; Chl a+b: Chlorophyll a+b;

SP: Soluble protein; SS: Soluble sugar; PN: Plant N; PP: Plant P; PK: Plant K; PC: Plant C; TN: Soil N; TP: Soli P; TK: Soil K; SOC: Soil organ C; pH: Soil

pH. The same below
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Table 3 Index membership and comprehensive index of treatments with higher coverage or green proportion than CK

b Co Gr GV IYG BV PER e STV | T He
Treatment Sum Sum of nutrient element Average Rank
B Kig 0.836 0.874 0.900 0.818 0.900 1.654 2.892 0.683 1
Coverage K 0.698 0.606 0.894 0.480 0.894 2282 2.607 0.651 2
Pis 0.489 0.591 0.942 0.266 0.942 2.600 2213 0.619 3
Kas 0.736 0.750 0.914 0.362 0.914 1.658 2.687 0.617 4
CcK 0.064 0.155 0.406 0.443 0.406 0.953 2.009 0.341 16
) Pis 0.489 0.591 0.942 0.734 0.942 2,673 2.290 0.666 1
Green P 0.616 0.686 0.925 0.915 0.925 1915 2.302 0.637 2
Kos 0.736 0.750 0.914 0.638 0.914 1.401 2.474 0.602 3
Ks 0.698 0.606 0.894 0.520 0.894 1.877 2.248 0.595 4
CcK 0.064 0.155 0.406 0.557 0.406 1.048 1.768 0.339 16
B Pis 0.489 0.591 0.942 0.500 0.942 2.637 2.251 0.642 1
’FC' ii%ge K 0.698 0.606 0.894 0.500 0.894 2.080 2428 0.623 2
and green Kas 0.736 0.750 0.914 0.500 0.914 1.530 2.581 0.610 3
CcK 0.064 0.155 0.406 0.500 0.406 1.001 1.889 0.340 16
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