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Effect of Regulated Deficit Irrigation and Irrigation Mode on
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Abstract. Field experiment was conducted to evaluate the effects of regulated deficit irrigation on the fine
roots redistribution of mature Korla fragrant pear trees planted in the oasis in 2009 and 2010. The
experiment consisted of drip and flood irrigation plots. The drip irrigation plots included two water deficit
treatments: applying 60% ( moderate) and 40% ( severe) of pan evaporation during the slow growth
stage of both shoot and fruit (stage 2), and 80% (full irrigation) of pan evaporation in the two other
stages, and the control treatment: applying 80% of pan evaporation during the whole growth season. The
flood irrigation plots were irrigated with amount of 300 mm per month from April to August. All the
experimental plots were flood irrigated before 2009. The results showed that fine roots of mature Korla
fragrant pear trees mainly distributed in 20 ~ 60 c¢m soil layers. The previously flood irrigated Korla
fragrant pear trees spent two years on adapting to the irrigation mode transformation from flood irrigation to
drip irrigation through redistributing their fine roots. Water stresses decreased fine roots length and
inhibited the vegetative growth of fragrant pear trees, while the resumption of full irrigation boosted their
growth. The water deficit inhibited fine roots development more effectively than shoots, owing to the near
cessation of shoot growth in stage 2. However, no remarkable correlations between fine roots length and
fruit yield were observed. The results provided the theoretical basics for regulated deficit irrigation
application to the mature fruit trees planted in the extremely arid regions.
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Fig. 1  Sketch of root sampling and driplines layout
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Tab.1 Fine roots distribution of flood irrigated (2010 )
and control plots (2009 and 2010) in middle September
in sample points A (irrigated zone)

and B (non-irrigated zone)

AR AR/ (mmeem ™)

i Wf:‘r; i X Xt 1
(2010 4E) (2009 4F) (2010 4F)

0 ~20 2.1° 3.38" 3.12°

T3 X 20 ~ 60 4.1° 8.79* 4.80"
60 ~90 2.3" 5.42° 2.52"

0~20 2.2° 3.26° 0.58"

A X 20 ~ 60 4.3" 3.60 3.19"
60 ~90 2.7° 4.03" 2.23"

VI < AN [ 5 ) 32 7 A JHL 8] A7 76 o 351 22 5 (P <0.05) , R [l o

Fz2 2009 £52010 FHELEEERXA
MR ARRKEE
Tab.2 Fine roots length density in irrigated zone of

drip irrigated plots in 2009 and 2010
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IR BB
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/cm X B
B ER GEL R SER G

0 ~20 TR 3.15° 2.97¢ 3.20

9 HhA 3.78" 3.59° 3.38°

ab b a

2009 20 -60 AW 7.71 6.90 8.66

9 HhAl 8.39" 8.69° 8.79°

y b b a

60 -90 AW 3.76 3.72 5.13

9 A 4.96* 5. 46* 5.42°

0 ~20 7TH¥ 2.96 2.93 3.07

9 Ahh 4.10° 4.02° 3.12"

ab b a

2010 20-60 AW 4.21 3.71 4.83

9 H 8.10° 8.24° 4.80"

ab b a

60 -00 AW .88 1.49 2.18

9 HHf 2.55° 2.57" 2.52°
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Tab.3 Fine roots length density in non-irrigated

zone of drip irrigated plots in 2009 and 2010
W i AR R M 8%/ (mm-em ™)

R R 1

Ay , HUREEFR] AR EEIK Y K -
cm R
iy 36 Aob 3 Joly 36 4k ¥
P a b a
0 ~20 7 H# 3.08 1.49 2.81
9 sy 3.67° 3.92° 3.26°
2009 20 ~ 60 7 H¥) 3.26° 3.46° 2.87°
9 Hf 3.79° 4.12° 3.60°
60 ~ 90 7 H¥) 4.75° 4.57° 4.04°
9 HH4) 4.70* 5.00° 4.03"
0 ~20 7 H#) 0.31° 0.31° 0.41°
9 A s 0.56" 0.47° 0.58°
p b b a
2010 20 ~60 7 A 1.81 2.01 2.96
9 Hha 2.91° 2.92° 3.19°
b b a
60 ~ 90 7 A 0.99 0.86 1.45
9 Ay 1.37° 1.59" 2.23°
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Tab.4 Yield, final shoot extension length and

fresh weight of pruning

RSER HARRA Haya/
Ay b s

(t+hm %) KpE/em (kg ™)

& 18.5" 36. 8" 8.5"

2009 1% B aa 21.3" 30. 9% 5.7¢

GigEglBiE 17.0" 30. lc 4.99

popiist 18. 6" 32.4° 6.3

18 19.3" 35.4° 8.8°

2010 5% B aa 23.4° 30. 5" 5.1b

iyl 19.2" 30.0° 4.8°¢

popiict 19. 8" 31.3° 5.5

£S5 MURESH EMIERKSHEBRXRY
Tab.5 Spearman’s correlation coefficient between
aboveground growth parameters and root length
density in 0 ~ 90 cm soil layer in irrigated

zones of drip irrigated plots

e K T X AR K %5
7 A4 9 A%
P s 0.343™ -0. 117"
2009 RS KR 0.879 ** -0.033™
TR 0.753 " -0.017™
s 0.250™ -0.100™
2010 A fe 2K 0.917** -0.717"°
oy h 0.817* -0.750 "

Voo ex 4R BIFRAKOTAE P <0.05 P <0.01 kP2 5 3 ns
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M1 %5 3% . FERNANDEZ %) 5 RUIZ-SANCHEZ
2 U PR RTINS T T A 8 SR AR AR 1 R 0 o
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