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Abstract: To explore the effects of aeration-regulating deficit irrigation on root growth of Asparagus.The
root growth indexes of Asparagus used as the experimental material in pots in different growth stages were ob-
served and analyzed under aeration and mild water stress. The results show that aeration and regulating irriga-
tion at different growth stages can promote Asparagus’ root development and improve its root activity in the mid-
dle and late stages.The root-shoot ratio of asparagus during the seedling period increased by 49.2% compared
with that of the control group (CK) ;the chlorophyll and root activity of asparagus during the juvenile stage both
increased by 27.3%, the root activity of asparagus during the mature stage increased by 32.4%. Aeration and
70%—80% water stress during the harvest period could promote the cross growth of asparagus root.Namely, it in-

creased the total root surface area by 15.16%, root mean diameter by 19.9%, root volume by 39% and root tips
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by 39.5%, respectively. Therefore, the synergistic effects of aeration-regulating deficit irrigation can stimulate
the growth of roots, and then promote the growth and development of asparagus.

Keywords: aerobic-regulating deficit irrigation ; Asparagus officinalis L. ;synergism ;root indicator
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Fig.1 Effects of aeration and regulated deficit irrigation on plant height of asparagus in different growth stages
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Fig.2 Effects of aeration and regulated irrigation on stem diameter of asparagus in different growth stages
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Tab.1 Effects of aeration and regulated irrigation on root to crown
ratio of asparagus in different growth stages

AHM e R [T 44k /g e 5T /g et e HEHY e MR 57 /g Jeb B JoT /g et L
Growth ) Root fresh Shoot fresh Root=shoot Growth ’ Root fresh Shoot fresh Root=shoot
Treatment Treatment
period weight weight ratio period weight weight ratio
L A 1.940.088 8" 1.02+0.0964*  1.910.129 0+ | MLbkIY A 155.31£30.420 5 121.49+30.602 1*  1.30+0.070 2*
Seedling Mature
B 2.07+0.201 1* 1.01+0.230 7¢ 2.10+0.322 3+ B 154.37+44.134 3* 120.99+37.411 6* 1.28+0.230 3*
stage stage
C 2.04+0.195 2% 1.00+0.141 8* 2.05+0.137 5° C 147.85+25.799 8" 107.76+33.191 7*  1.41+0.075 5°
D 2.23+0.080 0° 1.17+0.049 3* 1.90+0.100 7* D 160.99+25.755 6*  118.21+21.1954*  1.37+0.190 4°
CK 1.37+0.124 9° 1.08+0.143 6 1.28+0.079 4" CK 164.38+21.795 1" 129.18+9.871 9* 1.27+0.108 2*
A A 2261:4876 10 14.10:3.4184 161200551 | KFM A 184.44+19.886 8"  152.43+21.4387°  1.21+0.051 3¢
Juvenile Harvest
B 24.66+2.664 0 17.45+2.390 6* 1.42+0.086 6° . B 181.33+25.757 1¢ 154.12+34.549 2¢ 1.19+0.101 5*
stage period
C 21.71+3.711 1* 14.26+1.454 0* 1.52+0.153 1* C 173.71+21.170 1* 137.59+34.905 3¢ 1.29+0.165 6°
D 20.24+4.619 8° 13.30+2.656 1* 1.56+0.470 6* D 180.24+27.288 1* 146.63+18.305 4* 1.23+0361¢
CK 16.85+£3.890 0*  12.23+3.187 5* 1.40+0.259 7° CK 181.85+17.9257*  155.89+18.0832*  1.17+0.026 5°

I 91 R[]IV Rk e 2% 57 i % (P<0.05,n=3) , T Ifl

Different lowercase letters in the same column indicate significant difference (P<0.05,7=3) ,the same as below
23 HEE-ASERMNAEHEESENZMN

2R, TEL ], 38 AU S 4 2 5 B R T CK, (HE SR 33 ) R 3R IR i Wk 2 22 5% s 41 4F D)
HEATHE S~ 75 19 B AL ERY) B S RN 2.94 mg/g, 38 CK(2.31 mg/g) BiHK T 27.3%, H.5 HAth 3 4 4b BR AT
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Tab.2 Effects of aeration and regulated on chlorophyll content of asparagus in different growth stages (mg-g™)

AEW . : . =gl . . .
i M2k a MR R D JEIRES S AbER MH4EE a LR b JSUIRES S
Growth Growth
Treatment  Chlorophyll a Chlorophyll b Total chlorophyll Treatment  Chlorophyll a Chlorophyll b Total chlorophyll
period period
i A 187602352 0.57:0.0557°  243:02005 | AN A 176:0.111 4" 0.54£0.023 1 2.3020.133 2
Seedling Mature
B 1.84+0.176 2*  0.32+0.070 2" 2.15+0.225 0* B 2.08+0.098 7* 0.40+0.055 1" 2.46+0.157 0°
stage stage
C 1.83+0.020 8*  0.34+0.075 1" 2.17+0.062 5* C 1.83+0.020 0 0.37+0.040 4™  2.20+0.025 2
D 1.94+0.153 1*  0.26+0.086 6" 2.20+0.145 7* D 1.88+0.115 9"  0.27+0.092 9 2.14+0.051 3
CK 1.11+0.061 1" 0.62+0.113 6" 1.72+0.065 6" CK 1.65£0.434 7" 0.45£0.112 4"  2.09+0.317 9
WA A 2.21+0.043 6" 0.47+0.043 6 2.67+0.090 7" KT A 1.72+0.101 2*  0.34+0.015 3* 2.05+0.087 2¢
Juvenile Harvest
B 2.36+0.050 0*  0.58+0.023 1* 2.94+0.071 0* . B 1.67+0.100 2" 0.43+0.1350"  2.09+0.035 1*
stage period
C 2.07+0.101 5°  0.38+0.065 1° 2.45+0.160 9¢ C 1.74+0.101 2*  0.25+0.095 4" 1.98+0.185 2¢
D 2.04+0.0322°  0.38+0.043 6 2.41+0.078 1¢ D 1.82+£0.136 5*  0.26+0.121 0" 2.07+0.026 5*
CK 1.97£0.065 1°  0.34+0.055 1™ 2.31+0.088 9 CK 1.37£0.390 0" 0.51+0.081 5* 1.88+0.304 1*

FERSRIN , C b FRER CK ) BAR 2 1w A AR P2 AR BRI AR E o 3 i T 42%, 22.8%, 19%,
56% , SREIFA T 27.5% ; 1R S5, D AbHAE CK A AR FE T A AR 38 B4R BRI R AR R%0 4y ) 14
Ny 56.8%,19.9%,39%,39.5%.

#3 HE-ASERMAREFTHASFRASFERERNEMD

Tab.3 Effects of aeration and regulated irrigation on root characteristics of

asparagus in different growth stages

HH JieL SR /em SRR A em? P B /mm BARARem? WRIREA
Growth period Treatment Total root length  Total root surface area Root mean Root volume Root tip
FANEE] A 289.3+6.885 7 91.0+4.629 3* 0.53+0.035 1" 3.08+0.045 1° 1 129+11.846 2°
Seedling stage B 276.9+2.218 9" 76.4+6.851 5™ 0.60+0.025 2* 2.76+0.065 6" 1.023+7.000 0"
C 281.9+2.913 8" 83.0+3.551 1% 0.63+0.015 3¢ 2.83+0.047 3 1016+11.357 8
D 275.9+3.507 6" 79.3+1.761 6 0.59+0.010 0° 2.77+0.037 9" 1 030+7.094 6"
CK 301.66+6.885 7* 72.6+5.745 7° 0.49+0.020 0" 2.38+0.041 6° 898+9.539 4
2 A 604.5+7.011 7" 287.3+5.372 5" 1.38+0.020 8° 8.86+0.171 6" 4778+32.470 5¢
Juvenile stage B 726.748.035 1 304.8+6.836 9° 1.51+0.041 6 10.15+0.521 2¢ 5 884+59.573 5*
C 688.9+7.148 7° 275.3+5.774 4" 1.49+0.047 3*  10.15+0.202 6* 5426+51.964 7"
D 679.249.079 8 282.0+4.174 1" 1.47£0.045 8 9.81+0.267 6° 5335£35.791 1"
CK 769.648.554 0° 218.249.078 2 1.43+0.036 1" 8.07+0.147 3¢ 4 490+84.524 2°
AR A 1860+17.364 6 1138.7+19.069 9 1.95£0.073 7' 56.94+0.789 9" 21 662+484.052 7
Mature stage B 2174+31.501 8 1086.4x11.787 4 2.03+0.083 3" 52.76+1.065 0°' 27 156+615.615 4"
C 2390+40.819 9" 1 385.3x5.928 2= 2.26+0.083 3* 60.95£1.006 5* 28 595+507.491 9*
D 2081+20.344 8 1033.4+23.950 4 2.14+0.064 3 54.35+0.5724°  25651+523.312 8
CK 2565+4.561 1 975.9+4.866 2° 1.84+0.055 1¢ 51.24+1.934 4" 18 330+726.844 6°
P2 A 2060+134.957 8¢ 1428.7+29.011 4" 3.110.075 7 68.34+0.952 9" 24 095+151.460 7
Harvest period B 2314£54.0715°  1533.8+40.742 4* 3.32+0.106 0" 62.18+0.921 8' 29 590+511.157 8
C 2604+29.8327"  1385.0+24.166 3" 3.34+0.0755" 64.18+0.648 6° 28 795+663.737 9°
D 2678+38.0250"  1585.7+15.955 9 3.61+0.055 1° 77.51£0.8292* 30 918+346.731 9°
CK 2890£14.0433"  1011.6+49.218 0 3.01+0.077 7° 55.78+0.8819° 22 165+309.555 1°
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Tab.4 Effects of aeration and regulated irrigation on root activity of asparagus in different growth stages

b3 4y 443 JEAA S R FH
Treatment Seedling stage Juvenile stage Mature stage Harvest period
CK 0.530+0.004 3 0.444+0.005 0° 0.373+0.007 9* 0.213+0.005 5°
A 0.581+0.002 5 0.533+0.004 7° 0.480+0.003 0° 0.277+0.006 0°
B 0.617+0.002 6° 0.565+0.003 6 0.517+0.004 5° 0.295+0.091 8°
C 0.622+0.004 0 0.588+0.003 6° 0.494+0.008 0 0.286+0.003 0°
D 0.623+0.003 6° 0.584+0.006 2* 0.504+0.003 6 0.283+0.008 3*
3 %

b R SR AR AR K E A A S, BTN BIESE e B 420 18k B RE 6 4l BE K AR 1 K e A A=
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