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Effects of Mowing and Fertilization on Nitrogen and Phosphorus
Reabsorption Efficiency in Alfalfa Leaves

LIU Xiao-yan, GE Mei-jiao, LI Zi-wei, HAI Xin-wei, JIA Chen-xue, GAO Kai'
(College of Grassland Science, Inner Mongolia MINZU University, Tongliao, Inner Mongolia 028000, China)

Abstract: Mowing and fertilization can optimize the transfer and storage of systemic nutrients during the grow-
ing season by interfering with the physiological process of nutrient reabsorption in alfalfa. This study was to
investigate the differences in nutrient reabsorption in alfalfa leaves and find the balance point of plant nutrient bal-
ance. The experiment set up five fertilization gradients (CK, F1, F2, F3, F4) under different mowing
(3 times a year and 4 times a year, denoted as M1 and M2) and fertilization (P,O; and K,O ratio of 3:5) condi-
tions on alfalfa leaves. The carbon, nitrogen, and phosphorus contents of mature and senescent leaves were
measured, and the characteristics of nitrogen and phosphorus reabsorption efficiency were analyzed. The results
showed that mowing and fertilization significantly increased the nitrogen and phosphorus content in leaves (P<C
0.05). The overall carbon to nitrogen ratio and carbon to phosphorus ratio in leaves showed a decreasing trend ,
while the nitrogen to phosphorus ratio showed a trend of first increasing and then decreasing, both of which
were greater than 16. The nitrogen and phosphorus reabsorption efficiencies in leaves were 25.08%-42.79%
and 29.05%-44.30%, respectively. The nitrogen and phosphorus reabsorption efficiency was significantly
positively correlated with the carbon, nitrogen, and phosphorus content of new leaves. Mowing promoted nitro-
gen and phosphorus reabsorption, while fertilization first promoted and then inhibited it. M2F2 had the highest
carbon and nitrogen content in mature leaves and nitrogen and phosphorus reabsorption efficiency in senescent
leaves, making the best nutrient acquisition strategy for alfalfa.

Key words: Mature leaves; Senescent leaves; Mowing; Apply fertilizer; Stoichiometric characteristics ; Nitrogen
phosphorus reabsorption
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Table 1 Mowing frequency and fertilization treatment design scheme

PR A MR ZE Two-factor
Handling combinations bUESE7 R i JE & PO, : K,0O WElR — P N
(10 processes in total) Mowing frequency/times  Fertilization amount P,O;:K,O/(kg+hm ™ *) N in diammonium phosphate/(kg-hm %)
MI1CK 3 0:0 0
MI1F1 3 22.5:37.5 8.78
MI1F2 3 45:75 17.55
MI1F3 3 67.5:112.5 26.33
MI1F4 3 90:150 35
M2CK 4 0:0 0
M2F1 4 22.5:37.5 8.78
M2F2 4 45:75 17.55
M2F3 4 67.5:112.5 26.33
M2F4 4 90:150 35
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Table 2 Mowing time of alfalfa
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Fig. 1 Effects of mowing and fertilization on the carbon, nitrogen, and phosphorus content of alfalfa leaves
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cant differences under the interaction of cutting frequency and fertilization (P<<0.05). The same as below
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Fig.2 Effects of mowing and fertilization on the stoichiometric ratio of alfalfa leaves
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Fig.3 Effects of mowing and fertilization on the nitrogen and phosphorus reabsorption rate in alfalfa leaves
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Table 3 Correlation analysis of chemical stoichiometry characteristics of alfalfa leaves
F-C F-N F-P F-C/N F-C/P F-N/P 0-C O-N 0-P 0-C/N 0-C/P 0-N/P
F-C 1
F-N 0.932" 1
F-P 0.555 0.750° 1
F-C/N —0.831" —0.931" —0.752" 1
F-C/P —0.537 —0.758" —0.991" 0.774” 1
F-N/P 0.171 —0.044 —0.634' —0.024 0.613 1
0-C 0.625 0.729' 0.745° —(.648" —0.745° —0.380 1
0-N 0.600 0.662" 0.652" —(.726' —0.646° —0.132 0.788" 1
0-P 0.601 0.625 0.554 —0.606 —0.545 —0.115 0.785" 0.875" 1
0-C/N —0.584 —0.641° —0.621 0.722 0.614 0.087 —0.721" —0.994" —0.85" 1
0-C/P —0.59%4 —0.612 —0.548 0.607 0.533 0.096 —0.725" —0.868" —0.993" 0.859" 1
0-N/P —0.254 —0.209 —0.134 0.085 0.116 0.074 —0.315 —0.191 —0.639° 0.166 0.647° 1

T 03 P<<0. 05, %0 % P<<0.01., TFR. FAVEMAN, OfCEzEEN

Note: *Represents P<Z0. 05, * * represents P<Z0. 01. The same as below. F represents mature leaves, O represents senescent leaves
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Fig.4 Correlation between nitrogen and phosphorus reab-

sorption rate of alfalfa leaves and fertilization level
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Table 4 Correlation analysis between nitrogen and

4

phosphorus reabsorption rate and carbon, nitrogen, and

phosphorus content in alfalfa leaves

EERD R Mature leaves % # M Senescent leaves
Index C N P C N P
AEWICSENRE 0.674° 0.745" 0.513  0.221 0.204 0.101

BT R R PRE 0.258 0.504  0.804™

it

0.347 0.203 —0.026

3
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