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Effects of fertilization on the growth, photosynthetic characteristics and yield of Coff ea arabica.CA1 Zhiquan,
CAT Chuantao, QI Xin, YAO Tianquan ( Xishuangbanna T ropical Botanical Garden, Chinese Academy of Sci-
ences, Mengla 666303, China).—Chin. J. Appl. Ecol.,2004, 15(9): 1561~ 1564.

Coff ea arabica is a major economic plant in agriculture plantation in tropical and subtropical areas in the world.
This paper reports the experimental results on the fertilization strategy in Yunnan, China. Effects of varied levels
of nitrogen ( N), phosphorus ( P), potassium (K) nutrients on the growth, photosynthetic characteristics and
yield in three year old saplings of C. arabica with the density of 4 500 individuals per hectare were measured. In
general, N is the most important factor influencing the growth, photosynthetic capacity and yield of C. arabica,
follow ed by K and P, respectively. The yield can be improved through spraying appropriate amount of trace ele-
ments in the leaves. The optimum matching experiments in fertilization level of N: P,0s K10 is at the ratio of 1
20.5 1. The high yield of C. arabica need high nutrient demands, but the optimum amount of fertilizer of N,
P»0s5,K>0 is 100, 50, 100 g per individual according to the cost-benefits analysis. The yield of C. arabica was
closely related with the numbers of branch, total leaf areas and maximum rate of net photosynthesis (A mx) &
mong different treatments. Different fertilization strategy had no significantly effects on the photochemical eff+
ciency in daw n, but all indicators showed that the higher fertilized plants could significantly alleviate diurnal pho-
toinhibition.

Key words Coffea arabica, N, P, K, Fertilization strategy, Growth, Photosynthesis, Yield.
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Table 1 Experimental design of varied fertilization strategy 3.1 NP K
Treatment ( g/ plant) 2 LA , 2
Ex perim ental number N P,05 K,0
i ] 1 : 5 R 13 . 12
2 1 0 1 .3
3 0 1 1
B 1 1 1 1 N , K,
2 1 0.5 1
3 1 1 0.5 P .B , 5 6
4 0.5 1 1
5 1 1 1 ’ B Zn
C 1 1.1 0. 56 1.1
2 1.8 0.72 1.7 5 ’ B 12
3 2.2 1.1 2.2 S 34
4 3.3 1.67 3.3
1 ,
2.3 B 12 C
1. 34
2 NPK

Table 2 Effect of N, P, K on the growth of C. arabica

Ex perim ental number Height Stem diam eter Branch numbers Length of each branch Total leaf area per individual
(cm) (‘em) (No.) (‘em) (m?/ plant)
A 1 137.3%7.7a 4.2%0. 16a 79.2E2. (a 45.1%5.8a 11.9%2. 4a
2 144.7%12.7b 4.25%0.22a 81.3%3.7b 46.7%5. 5a 13.5%3.0b
3 140.5£10. 8a 4.18%0.23a 79.0%4. 3 39.6%5.0b 11.8%2.5a
B 1 154.8%9. 3a 4.36%0. 14a 84.513. 5 51.6%5.9a 14.2%1.9a
2 156.3%7.2a 4.347%0. 18a 86. 15 4b 49.7110a 14.1%2.3a
3 153.8%11.9b 4.25%0.20a 88.0+4.2b 47.8%5.7b 13.7%3.1b
4 150.2%7.5h 4.27%0. 12a 86.3%7.1b 45.6%5. 1b 13.1%2.8b
5 158. 7£9. 0c 4.6%0.25b 91.5%6. Ic 50.4%4. 0a 14.5%3.3a
C 1 143.2%4. 5a 4.23%0. 19a 92.4%2. 7a 51.7%5.4a 14.9%2. 1a
2 144.2%10. 2a 4.19%0.22a 93.9+5. 4a 52.2%5.7a 15.4%2. 4a
3 151.8%6. 8b 4.26%0. 16a 95.3%2.0b 54.3%5.2h 16.2%1.9a
4 153.2%6. 6b 4.32%0. 19b 96. 1%4. 8b 55.2%6. 1b 16.8£3. 1b

T he data with the same letter in column of each treatment group did not differ sign ficantly( P < 0. 05) .

T he same below .
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Table 3 Effect of N, P, K on the photosynthetic characteristics of C.
. photosyn (P< 0.01) ( 4).
arabica
A max Rd Fv/ Fm 1- %F\iF:kln ) 1 3 s N K
Experimental (06: 30) (13:00)
number P
A 1 5.67%0.45a 0.89%0.14a  0.830%0.021a  30.5%6.5a
2 5.7110.23a 0.91£0.17a  0.833%0.012a  32.8%4.7a NP K
3 5.54%0.37b 0.85%0.12a  0.829%+0.023a  36.8%6. 1b B 2
M 2 2
B 1 5.87%0.41b 1.04%0.16b  0.836+0.011a  22.4%3.2a
2 5.89%0.21b 0.98%+0.25h  0.838%0.009a  21.5%4.6a ’ ’
3 5.74%0.16c  0.94%0.195  0.831£0.023a  23.7%2.1a (G3) (Cy) 30. 2%,
4 5.6710.32¢ 0.91%0.21b  0.832%+0.008a  25.5%5.4b
5 6.15%0.2a 1.33320.27a  0.841%0.011b 16.7%2.7¢ ( C4) 6. 6%. -
C 1 5.81£0.22a 0.90%0.29a  0.830%0.014a  23.5%3.6a s 2001
2 5.93%0.17a 0.97£0.20a  0.835%0.022a 21.6%£5. 1b
3 6.19%0.25h 1.06%0.31a  0.837£0.016a  19.6%4. The > G G2 ( )
4 6.33%0.21h 1.3340.21b  0.842%0.013h  16.1%3.9¢ s (o7 Cs
* A max: Maximum rate of net photosynthesis; Rt Dark respira-
tion. * The decreased rate of photochemical efficiency ? ?
measured n midlay compared to it indawn. ( C3)
4 NPK ( )
Table 4 Effect of N, P, K on the yield (fresh weigh) of C. arabica
) A B A
Ex perim en-
tal number 1 2 3 1 2 3 4 5 1 2 3 4
Yield 3.37a 3.45h 3a 3.75b 3.9¢ 3.79 3.53a 4.11d 4.43a 5.25b 5.77¢ 6. 15d
(kg/ ) (0.51) (0.27) (0.17) (0.23) (0.37) (0.37) (0.45) (0.37) (0.6) (0.17) (0.26) (0.31)
The data in parentheses are the standard deviation (n= 12~ 15).
3.4 s
s Table 5 Coefficient index between the yield and the growth parameters
and photosynthetic characteristics
2
( 5. .C
Height Stem Branch Lengh Leaf area
s B N diameter  number A ax Rd
R 0.57 0.12  0.90" 0.68 0.94" "  0.87" - 0.51

# P<0.05: % * P<0.01.
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