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Effects of post-irrigation aeration on pakchoi water use
efficiency and nutrient uptake characteristics in three kinds of soil
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Abstract; Post-irrigation aeration can improve anoxic environment of crop root rhizosphere and in-
crease crop yield. Hence investigating into effects of post-irrigation aeration on crop growth and nu-
trient absorption characteristics can provide a scientific guidance for application of aerobic irrigation
technique. Three typical soils ( clay soil in Zhengzhou, silty loam soil in Luoyang and sandy loam soil
in Zhumadian) in Henan Province were collected and pakchoi was selected as experimental crop. Two
groups, namely post-irrigation aeration (MV) and control (CK) , were established in pot experiments
under subsurface trickle irrigation conditions in a greenhouse, and then the crop water use efficiency

and nutrient absorption characteristics were studied. Results show that the crop root activity, root dry
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weight and net photosynthetic rate in MV group are significantly improved compared with those in CK
group. The transpiration rate in MV group is increased by 20.61% , 15.98% and 33.33% in the

clay, silty loam and sandy loam soils, respectively. The yield and water use efficiency are increased by

38.08% and 52.70% , and the absorption efficiency of nitrogen, phosphorus and potassium are in-
creased by 61.65% , 66.54% , and 104.83% in the clay soil. In the sandy loam soil, the absorption
efficiency of phosphorus and potassium are increased by 50.60% and 73.65% and the absorption effi-

ciency of phosphorus and potassium are increased by 40.84% and 26.19% . These differences in the

parameters between MV and CK groups are all of statistical significance (P <0.05). As such post-irri-

gation aeration can improve water, nutrient use efficiencies and yield of pakchoi in the clay soil signifi-

cantly.

Key words: pakchoi; post-irrigation aeration ; water use efficiency ;nutrient uptake efficiency;

different soil types
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Tab.1 Basic physical and chemical parameters of tested soils

N m/(mg - kg 1) o/ %
E pH {fi — — O/ % , "
B B iR R AT FkL B kL
it 8.05 5.49 98.39 41.13 11.91 28.0 55 32 13
gt 8.05 5.49 124. 39 51.13 14.91 25.2 19 52 29
bl 6.31 8. 14 119.91 68. 19 14.93 24.7 11 35 54
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2.1 REEF

F2 RN AFKRAERAEIR, £ REW,
RDW RV, RL 4y 53| g HR 6 it 5t AR T Bt AR MR
R S5 R E, AL CK AR L, 3 Rk HE 7
A MV BB AR i R AR B S 0 i 1
73.67%, 66.00% , 75.82% FI 89.38% LI K&
60. 89% ,60.38% ,76.65% Fl 123.51% ,MV 4 CK
ZIaZE BA G # 8 X (P <0.05) ; 5403 CK
FAEE, WL AE MV I AT it AR AR 7

AR Li 6400XT BUSE A0 (U, — eG4 1 49.02% ,55.93% 1 102.53% , 22 5 HA
K EA10:00 JEAT, I I SRR TGUARER 2 rog dF  SEite# (P <0.05).
F2 AELET/MEEHRRERSR
Tab.2 Pakchoi root system conditions in two groups
R&e: 23] Qb3 RFW/(g - # ") RDW/ (g« # 1) RV/ml RL/cm
it CK-YC 4.71 £0.45¢ 0.50 £0.01c 4.33 £0.75¢ 15.30 +2. 63¢
it MV - YC 8.11 £0.79a 0.83 +0.07ab 8.20 £0.75a 26.90 =0. 50b
ket CK - SCL 4.96 0. 84c 0.53 £0.05¢ 3.70 £1. 04c 19.53 +3.88¢c
LiieE MV - SCL 7.98 0. 78ab 0.85 0. 12a 8.27 £1.69a 34.50 £1.92a
it CK -HL 5.50 +0. 80bc 0.51 £0.00c¢ 3.95+0.07¢ 17.70 £4.24c
it MV - HL 7.33 0. 84ab 0.76 +0. 04ab 8.00 +0.82a 27.60 0. 42b
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Fig. 1 Pakchoi root activity in different soils
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Fig.2 Pakchoi net photosynthetic rate in different soils
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Fig.3  Pakchoi transpiration rate in different soils
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44. 11% , fy 5 - A6 MV ISF i 3 B3 B s 1
32.30% , e HA G (P <0.05). 543
CK AHEE, & 72 MV i i 7K 730 F R R 8 R T
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Tab.3 Pakchoi biomass and water use efficiency

gﬁ;ﬁ pis AFW/g ADW/g WUE/(g - L")

Ft  CK-YC 133.35£21.10c 7.89+1.04bc 1.48 +0.14c

it MV-YC 238.58+14.88a 11.37x1.34a  2.26+0.12a
WLt CK-SCL  111.15+49.39¢  7.03 +1.50c  1.60 +0.08b
Wyt MV -SCL  153.48 £48.06bc  9.16 +1.80b  1.84 +0.36b
it CK-HL  151.41 +28.38bc  8.29 £0.39bc  1.63 +0.07b
Wit MV-HL  199.97£37.17ab 9.72+1.43ab 1.83 +0.32b

2.5 FHRUBHE

A NAFESEH/NESE N, PLK 3RO
A NUE. 5403 CK ARG, B R 740 B MV i N,
P, K W0 % % 4y B4 R T 61.65% , 66. 54% ,
104.83% (P <0.05). 44 + 78 MV [ P, K 1%
BRI AR T 50.60% ,73.65% (P <0.05). b
AE MV iR LK RICECR IR R T 40.84%
26.19% (P <0.05).
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Tab.4 Pakchoi nutrient use efficiency

NUE/%
[R5 i
N P K

it CK-YC 9.88+1.38bc  1.09 +0.08e 5.60 +0. 18¢

it MV -YC 15.97 +3.93a 1.82£0.09¢  11.47 +0.53a
¥+ CK-SCL  8.80 0. 17¢c 0.92 +0. 04b 6.66 £0.27e
¥+ MV -SCL 11.60 +0.60bc  1.38 £0.12d  11.56 +0. 87a
Wi+ CK-HL 10.53 £0.76b 1. 81 £0.05¢ 8.04 +0.52d
Bt MV -HL 12.65£2. 12b 2.55+0.14a  10.14 +0.37b
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