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Effect of deficit irrigation and nitrogen fertilizer on growth
and water consumption of coffee arabica seedling

ZHONG Yuan, LIU Xiao-gang, GENG Hong-zhuo, ZHANG Yan, YANG Qi-liang, YANG Ju-rui
( Faculty of Modern Agricultural Engineering , Kunming University of Science and Technology , Kunming, Yunnan 650500, China)

Abstract: The objective of this study was to explore the effect of water and nitrogen fertilizer on growth characteris-
tics of plant with the tropical features, using pot experiment with four water treatments including SI sufficient irrigation
(75% ~ 85%6y) , DI, light deficit irrigation (65% ~ 75%0y) , DI, medium deficit irrigation (55% ~ 65%0y) , and DI;
serious deficit irrigation (45% ~ 55%0y), and four nitrogen rates of high nitrogen (Ny), medium nitrogen (Ny), low
nitrogen (N;), and non-nitrogen (Ny). The influence of deficit irrigation and nitrogen nutrition on growth and water
consumption of coffee arabica seedling were studied. Results showed that irrigation and nitrogen application was helpful to
improve the growth and morphological index of coffee arabica such as plant height, basal stem, leaf area, and shoot
length. Compared to the non-nitrogen treatment, nitrogen increased dry mass accumulation and water use efficiency by
the range of 10.88% ~37.49% and 24.73% ~ 33.01% , respectively. Compared to the serious deficit irrigation treat-
ment, irrigation increase increased dry mass accumulation and water use efficiency by the range of 68.01% ~ 141.90%
and 22.48% ~ 40.89% , respectively. Low nitrogen combined with sufficient irrigation promote the growth of arabica
coffee seedling, resulting in both higher dry mass accumulation and water use efficiency( WUE) .
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Table 1 Effect of dificit irrigation and nitrogen fertilizer on morphological characteristics of coffee arabica seeding
e WAL R PR /em ZEM/mm TR /m? BRABE /em M L
Nitrogen Treatments Plant height Basal stem Leaf area Shoot length Root/ crown
SI 57.217+2.425a 9.353 +0.646a 0.516 +0.001a 209.387 +26.765a 0.299 +0.002a
N, DI, 48.567 = 3.315b 8.667 = 0.873ab 0.397+0.01b 175.033 + 15.102b 0.231+0.01b
DL 45.333+£1.68c 8.140 £ 0.926¢ 0.314+0.01c 152.217 + 17.68%be 0.344 +0.014be
DI; 41.300 + 0.346d 7.553 +1.006d 0.207 +0.009d 104.887 + 19.106d 0.324+0.015d
SI 56.910 + 3.411ae 9.520 +0.418ae 0.475+0.016e 197.617 + 24.704ae 0.385+0.013e
Ny DI, 50.000 = 1.800bf 8.780 = 0.995af 0.337 +0.026f 179.85 + 18.004bf 0.318 +0.009f
DI, 47.467 + 4.016cg 8.700 £ 1.041cg 0.287 +0.008g 182.44 +9.529bg 0.251 +0.013fg
DIy 36.783 +3.435dh 6.947 + 1.661dh 0.147 +0.008h 91.670 + 12.976dh 0.412+0.011h
SI 60.067 £ 1.365i 9.840 + 0.314ai 0.451 +0.018ai 201.500 + 8.331ai 0.459 +0.018i
N DI, 57.650 £ 0.65] 10.380 + 1.7234 0.412£0.017h; 167.703 + 19.274bj 0.287 £ 0.009]
DI, 51.517 +2.483k 8.987 +1.052ck 0.375+0.023ck 160.387 = 10. 167bk 0.353 +0.02jk
DI; 44.200 + 1.7091 7.420 +0.284dl 0.220+0.011dl 92.270 + 16.361dl 0.551 +0.0141
SI 50.017 £5.625am 11.287 £+ 0.682im 0.276 +0.015m 124147 +23.001m 0.600 +0.012m
Ny DI, 49.167 + 3.873bn 11.307 £ 0.919jn 0.201 +0.006n 81.733 £ 10.549n 0.679 +0.016n
DL, 47.383 £ 3.351co 8.730 +0.31ko 0.220+0.0250 97.227 +26.587no 0.535+0.014no
DI, 44.600 + 1.937dp 8.087 + 1.172lp 0.149+0.001p 75.480 + 20.906p 0.698+0.011p
T B NI + RiEDR (n = 3) o RSIEIRR AR AR EVNG FREE FRZ 5 (P <0.05) B3, T,

Note: The data in the table is the mean * standard error. Different lowercase letters indicate significant difference at 0.05 level. The same as below.
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