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Influences of soil mulching approaches on WUE, fruit quality and
nitrate distribution of capsicum
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Abstract: The effects of soil mulching approaches on water use efficiency, fruit quality and leaf nitrate reductases activity
of capsicum ( Capsicum anmuum L.), and as well as plant and soil nitrate allocation were studied in a green house envi-
ronment. There were four treatments in the study, namely, control (CK), straw mulching(T,), plastic film mulching
(T,), and straw and plastic film combined mulching (T;). The results show that soil water contents are increased in the
capsicum growth period for the three mulching practices, and plastic film mulching and straw and plastic film combined
mulching can get high capsicum yields, water use efficiency of yield and economic water use efficiency compare to the
other two treatments. Soil nitrate-N contents of the tillage layer (0-20 c¢m) are significantly decreased under the mulching
treatments , the high the soil depths, the lower the soil nitrate contents. However, soil ammonium-N contents are not sig-
nificantly affected by the mulching practices. Vitamin C content and pH value of capsicum fruit are increased under the
plastic film mulching, while electricity conductivity, cation exchange capacity and nitrate content of the soil are de-
creased. Nitrate reductases activity of leaves are increased under the mulching practices, while total N content of leaves is
decreased, and the N absorption amount per 100 kg yields is reduced significantly. In agriculture production, helped with

scientific water management, plastic film mulching, and straw and plastic film combined mulching are feasible mulching
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practices to enhance capsicum fruit quality, environment security, fertilizer use efficiency and economic benefit.

Key words: water use efficiency; fruit quality; nitrate reductases activity; nitrate-N
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Fig.1 The dynamic changes of soil water contents in the tillage layer the under the different mulching practices
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Table 1 Capsicum yields and water use efficiency under the
different soil mulching practices

MkE R EHRA

v Ik . YWUE  EWUE
Treat Irrig . rate Yield Income ( kg/m3 ) (yuan/m)
(kg/mz) (kg/mz) (yuan/m2)
CK 136.7A 0.72B 1.10C 5.43C 8.0C
T, 117.5B 0.82B 1.25C 697C 10.6C
T, 96.5C 2.57A 390B 26.6B 40.4B
T; 8.0C 3.01A 457A 33.7A 51.3A

¥ (Note) : YWUE— =1 7K 5+ F| FI 3% Yield water use efficiency ;
EWUE—#% ¥ 7K 43 Fl FI (% Economic water use efficiency. [F)% % A [d)
KEFBHHRREREK 1% BEKYE, FF. Different capital the

same column mean significant at 1% levels, respectively. The same below.
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Table 2 Effect of soil mulching on capsicum fruit quality

e Ve BB MR MEFRHE EEREY L SN g
pH Ve content EC CEC Soluble solids Nitrate content
Treatment

(mg/kg,FW) (mS/cm) (%) (%) (mg/g,FW)

CK 4.8C 850.6 C 4.73 A 0.247 B 9.83 A 19.4 B

T, 5.3B 1014.0 B 4.60 A 0.253 AB 8.90 A 16.8 B

T, 55A 1326.0 A 3.63B 0.190 C 6.03 B 11.2¢C

Ty 4.8 C 1217.8 AB 493 A 0.260 A 9.70 A 28.8 A

KAREHEEMFESE L RPHIBREHHS,
FESWHER(ERNDER, ARBELEF M £
EMESASEREERLW(F =96.12, P =
0.0001); CK A BE+EHRENHSEASTERSA,
T HRAEER(0—20 cm) , H & 83X 50.4 mg/kg,
AR AR ERE LK SEER, 5K
SAREER, FAUEZIESE; KRR AT 4
%% 32.0 mg/kg.

ARTERES,UMEERE 0—20 cmn SR
EREH HEIEFERNEN HEASEBER
K. BEABHFEEREHBRAKER. BHER
£LEHFHARSEEER THRLE,; BRLAE

ETRHMEREEEREE  LHEBEE 60 cm LA
T HEESHMAARERXAREE, XFER
FERBESEEMTRELEKAEE BELEEK
BRMASRK MEREZLEKGHBAYBRE
Bl SxfRAHL, 3 M RA B RME T EY
MREWBREFHA, BEBLST T EPHIHIES
B, AEESE, AT/ T B R4 W s 5 e
REETERR

FESHTRR, AR %4058 ) A5 - b &
ARMNYHWERAEE(P=0.6017>0.05), [t
BREBRESACEERUABE(P=0.4812>
0.05),

%3 EENTRIEAWSENRSRSRNER (mg/kg)

Table 3 Effects of soil mulching on nitrate-N and ammonium-N contents in different soil layers

4B 0—20 cm 20—40 cm 40—60 cm 60—80 cm 80—100 cm
Treatment  NO3-N NH, -N NO3;-N NH{ -N NO;-N NH; -N NO;-N NH{ -N NO;-N NH, -N
CK 50.4 A 12.2 25.0A 8.0 16.0 A 11.0 14.4 A 9.7 10.6 A 9.7
T, 32.0B 10.4 18.9B 10.8 14.2 B 12.6 10.5B 9.8 8.5 AB 9.2
T, 276 B 12.1 17.1 B 12.3 11.1B 10.2 59C 11.4 32C 10.5
T, 320B 12.2 19.6 B 10.9 14.0B 10.1 7.6 BC 9.9 6.5B 9.1
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Table 4 Effect of soil mulching on nitrate content of different
parts of plant and leaf nitrate reductase activity

i MiREEh & & Nitrate content (mg/kg) NRA
1’ =3 mhE ORXE

Treat. Root Stem Leaf Fruit [img/ (ke h) ]
CK 322C 70.6A 322C 19.48B 250.37 C
T, 8.9A 728A 91.3A 16.8B 365.31 A
T, 56.3B 51.7B 88.6A 11.2C 305.01 B
T, 59.7B 76.2A 83.0AB 28.8A 348.85 A

NRA: WML 5B I5 ¥ Nitrate reductases activity

£S5 AENHMEKSEEREARRENEN
Table 5 N content of plant and N absorption
under the different mulching practices

HRE AR (g/ke)
N content of ;gﬂ/anf R R
i N absorption
Treat. L % m (g/kg, yield)
‘ Root Stem Leaf
CK 233A 1.48B 4.17A 11.0 A
T, 234A 1.61A 3.98B 9.6 A
T, 224A 1.41C 3.70C 298
T 224A 164A 3.70C 25B
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