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Influence research on infiltration irrigation by annular capillary wicking
to growing development and fruit quality of grape in arid region
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Sun Yat-sen University ,Guangzhou, Guangdong 510275, China; 3. The Engineering Reaearch Center of Grape and Wine of
Ministry Education, College of Agriculture, Ning xia University, Yinchuan, Ningxia 750021, China)

Abstarct; Developing water-saving irrigation was extremely urgent, due to the water shortage problem was seri-
ously threatened the grape production in arid region. The infiltration irrigation by annular capillary wicking was the
water saving infiltration irrigation method by using the principle of capillary phenomenon to add an annular capillary
wicking based on the existing capillary straight wicking, and through the infiltration mode by capillary wicking sup-
plied water to crop root zone. The experiment was carried out in vineyard named as Vitis vinifera L. cv. red globe,
the irrigation methods were infiltration irrigation by annular capillary wicking and the conventional furrow irrigation

(CK). The infiltration irrigation times was divided into once and twice, each time filled a bucket of water ( 100L).
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The furrow irrigation time was twice. The buried depths for the annular capillary wicking was divided into two types
as 30cm and Ocm on soil surface.The experimental results showed that; The lateral shoot growth was the maximum
by the treatment 0 * 1 ('soil surface infiltration irrigation by annular capillary wicking, one time irrigation) and ex-
isted a significant difference with the conventional furrow irrigation (P<0.05). Under the same irrigation amount,
the lateral shoot growth by the 0 * 1 treatment was higher than the 30 * 1 treatment (infiltration irrigation by annular
capillary wicking buried 30cm depth, one time irrigation). The leaf midrib growth was the best by the 0 * 2 treat-
ment (soil surface infiltration irrigation, two times irrigation ). The treatments O # 1 and O * 2 compared with other
treatments, the fruit berry diameter growth was the maximum, and the speed of berry transverse diameter for 0 * 1
treatment was increased 55.6% than the CK. This explained the infiltration irrigation by the annular capillary wick-
ing was effectively promoted the grape fruit berry growth. The growth of grape berry diameter by the soil surface in-
filtration irrigation was significantly better than the irrigation by buried 30cm depth under the same irrigation a-
mount. The 100 berry weight of 30 * 2 treatment ( infiltration irrigation by annular capillary wicking buried 30cm
depth, two times irrigation) was increased 30% than CK with the same irrigation amount. The proline content by
the conventional furrow irrigation was the highest, while the proline content of the 30 * 2 treatment was the lowest.
Under the same irrigation amount, the proline content by the surface infiltration irrigation was higher than the infil-
tration irrigation buried 30cm depth, it explained that infiltration irrigation by annular capillary wicking buried
30cm depth can be effectively reduced the plant water stress. The soluble solids of 30 * 2 and 30 * 1 treatments
were higher than other treatments, and the sugar-acid ratio of 30 * 1 treatment was the highest. Under the same irri-
gation amount, the sugar-acid ratio of the infiltration irrigation by buried 30e¢m depth was higher than the soil sur-
face infiltration irrigation. In general, from the point of view of final yield and fruit quality, the treatment 30 * 2 was
the best combination for the grape color-changed to maturity stage in arid region.

Keywords: infiliration irrigation by annular capillary wicking; water stress; grape; particle diameter; 100 —

particles weight; soluble solid ; proline content
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Fig. 1 The infiltration irrigation by annular capillary pipes
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Table 1 Soil volumetric moisture content of different irrigation modes
S i LIRS K 6
T AbsR Deoth f(ﬂ“m?&g y Soil volumetric water content 6/%
reatment epth of measurement/cm 08 — 26 08 — 28 0831 09 -21 09— 26
CK 0~5 2.07 9.11 2.60 3.75 2.80
5~10 - - 7.30 6.50 -
0% 1 0~5 2.96 12.12 6.25 2.53 2.30
5~10 - - 7.50 3.93 -
0~5 1.85 12.11 6.67 5.29 4.40
02
5~10 - - 8.50 5.33 -
30~35 2.87 11.83 3.83 3.63 -
301
35~40 - - 6.84 3.81 -
30~35 3.92 10.52 4.0 3.85 3.72
30 %2
35~40 - - 5.1 5.82 -
- FR A T AR5 K & . Note: — indicates no measurement of soil volumetric water content.
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Fig. 2 Effects of different irrigation modes to
the daily growth of the sublateral shoot
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Fig. 4 Effects of different irrigation modes to
the fruit berry diameter
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Table 2 Effects of different irrigation methods on grape average fruit shape

S| 24
s Index of fruit shape
Treatment
08 —25 09 -01 09-13 09 -23 10 -03

CK 1.057+0.069a 1.064+0.063a 1.094+0.069a 1.072+0.063a 1.087+0.067¢
01 1.067+0.043a 1.068+0.053a 1.096+0.054a 1.083+0.058a 1.093+0.062ac
02 1.055+0.041a 1.071+0.043a 1.096+0.064a 1.081+0.044a 1.104+0.046¢
30 %1 1.048+0.038a 1.052+0.055a 1.064+0.132b 1.066+0.060a 1.072+0.063ac
30 %2 1.064+0.061a 1.066+0.061a 1.087+0.075a 1.091+0.077a 1.097+0.075b

T R PR P bR 22 | RISV S A R/NS FHRER IR P<0.05 K L2258 B3, A,

Note: The data in the table were the mean values + standard deviation, different small letters in the same column means significant difference at P<

0.05 levels. The same as below.
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Fig. 5 Effects of different irrigation modes to 100 berry weight
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Fig. 6 Effects of different irrigation modes to the
proline content of grape berries
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Table. 3 Effects of different irrigation methods on the

quality of berry soluble solid and acid

R AEEEIRY TR I

Treatment Soluble solid/%  Titratable acid/%  Sugar-acid ratio
CK 18.60+2.90a 0.83+0.05b 22.41+3.13ab
301 20.20£1.54a 0.82+0.13b 24.48+3.42a
302 21.07+0.22a 1.01+0.06ab 20.81+1.29b
01 19.30+2.36a 1.12+0.35a 17.16+4.53¢
02 19.80+0.76a 1.10+0.13a 18.00+1.56¢
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Fig. 7 Effects of different irrigation modes to the
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