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ABSTRACT

During the two-years (1979 to 1980) fertilization trial on 4-year-old chestnut tree plantations, total insola-
tion was diminished in 1980 because of unseasonable weather. In every fertilization treatment plot, especially
in the NPK-fertilized plot with magnesium, growth of trees and yield of chestnuts have been increased signi-
ficantly. The results obtained are as follows: 1) The growth in the NPK-fertilized plot with boron and magne-
sium was 20 percent higher than in plots fertilized with NPK alone. 2). Although there was some frost damage

to trees on November 14, 1979, the 1979 weather was otherwise normal and daily insolation averaged 7 hours
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from June through September. The 1979 fertilization indices for chesnut yield were 167 for NPX with boron
and 207 for NPK with magnesium, as compared with the base index of 100 for NPK alone. 3) In 1980, the
second year of the fertilization trial, unseasonable weather decreased the average daily insolation from June
through September to 3.8 hours. Under such conditions, the fertilization indices for chestnut yield were 620
for NPK with boron and 741 for NPK with magnesium, and Boron, as compared to the base index of 100 for
NPK alone; i.e. the yields of plots treated with NPK and magnesium were 21 percent higher than for plots
with NPK and boron and 7 times the yields for plots with NPK alone. But in the trial plot of NPK, yield of
chestnut in 1980 decreased compared with 1979. 4) All test plots had natural magnesium levels lower than
0.8me/100gr., and the treatments with NPK and magnesium would have been less apparent on soils with higher
magnesium levels. The spectacular effects of treatment with NPK and magnesium during periods of low insola-
tion may result from increased chlorophyll production and corresponding increases in active carbon assimila-
tion, which should play an important role in carbohydrate formation.

Key words : chestnut tree; fertilization, growth; vield.
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E&lble 1. Formulation of compound fertilizers used
Fertilizers N PO K. 0 MgO B¢
-Compound fertilizers (CF) 1 16 13 - rr;:hzca;¥
-Mixture of simple fertilizers (5F) 16 16 13
~furea, fused superphosphate, potassium chloride) 16 16 13
- Boron contained compound fertilizers (BCF) 16 15 13 0.7
-Boron, Magnesium contained compound fertilizer 16 16 13 3 6.7
(B Mg CF)
- NK-compound fertilizer ' 18 Ty 18 - for supp‘té;
mentary
2 AR R 8
Table 2. Amounts of fertilizers for chestnut tree basal (supplementary)
¢ Primary Treatment
ear nurients  CF-L  SF-L CF-H BCF-L BCP-u o M8 No
CF-L fert.
N 107 ¢ 50) 107 ¢ 50) 214 (100) 105( 50) 210(100) 99 -
dyear P; Os 107 107 214 105 210 99 -
) K. O 86 ( 50) 86 ( 50) 172¢100) 85( 50) 170(100) 80 -
tree (1979)
MgO - - - - 18 -
B: Os - - 5 10 4 -
Sum 300 300 (100) 600 (200) 300 (100) 600 (200) 300 (100) -
N 160 ¢ 75) 160 C 75) 320 (1500 158 ( 75) 316 (150) 148 ( 75) -
Svear P: Qs 160 160 320 158 316 148 -
oY K: O 130 ¢ 75) 130 C 75) 260 (150) 127 ( 75) 254 (150) 120( 75 -
tree (1980)
MgO - : - - 28 -
B:0, - - 7 14 6
Sum 450 (150) 900 (300> 450 (150) 900 (300> 450 (150) -

L: Standard amounts fertilizers based table
H: Doubled amounts of L
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Table 3. Growth performance of chestnut tree

Treatment

Annual growth index

1979

1980

Total grow-
th index

No fert
SF-L
CF-L
CF-H
BCF -
BCF -

3041(100%) 1.810(100%) 37.980(100)

5302(174)
5137(169)
8000(263)
5.311(175)
8670(285)

L
H

B.MgCF-L 6386(210)

2.954 (163)
2.834(157)
4.064 (255)
3.058(169)
41032275
3.583(198)

68.372(180
69.477(182
83424(219
73687(194)
78.850(208
78.459(209)

LSDat5% 1.392
LsSDat1% 1.954

852
1212

15.526
21794

» Annual growth index= Annual height growth{cm)

X Annual crown diameter growth(em)

(cm)

Table 4. Number of strobiles and ratio of dropped strobiles

» Relative index in parentheses

« Total growth index =height(cm) X crown diameter

1979 1980 o
Treatments Total Ripened Ratio of dro- Total Ripened Ratio of dro-
strobiles strobiles pped strobiles  strobiles strobiles pred strobiles
ea/tree ea/tree % ea/tree ea/iree %
No fert 160 9.3 44.1 314 12.5 62.2
SF-L 249 19.0 236 49.1 26.2 458
CF-L 235 13.0 39.0 496 249 495
CF-H 294 22.6 234 66.9 39.1 367
B. Mg CF-L 282 26.1 6.9 819 81.3 0.6
B CF-L 259 25.0 3.6 62.7 62.6 0.7
B CF-H 292 28.5 2.2 81.8 81.6 0.2
LSD at 5% 758 455 13.02 11.04 19.13 26.14
LSD at 1% 1064 6.38 1851 15.49 26.84 36.55
Table 5. Yields of chestnut _
1979 1980
Treatment Number Weight Yield Number Weight Yield
nuts/ tree g /tree index nuts/tree g/ tree index
No fert 22 272 100 14 151 100
SF-L 32 482 177 34 466 308
CF-L 34 491 180 35 467 309
CF-H 48 718 286 83 1173 778
B.Mg CF-L 61 1.017 374 187 3.448 2.283
BCF-L 52 823 302 181 2.888 1.912
BCF-H 69 1.093 402 231 3.347 2.217
LSD at 5% 46 157 115 575
LSD at 1% 6.4 221 15.5 807
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Table 6. Deficiency of insolation in 1980. (dura-
tion of sunshine from begin of bloom-
ing to ripening of fruits)

(sunshine time/day)

Aver- Nut pro-
Aug. Sep. P

une Jul
J Jul. age duction

Year

1980 57 31 28 38 38 Poor
Average of
30 Years 67 59 71 65 65 Good

(1950-1979)

584%.

19824€ 12 13 21
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Fig. 1. Total growth performance of chestnut(1980)
(%)
1979
3,000+
2,000F
1,000t
272 151
04— —
No SF CFBMgCFBCFCF BCF
Fert. [ L L L H H

T
Standard amount Doble amount

Fig. 2. Yields of chestnut{weight)
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Table 7. Goil and leaves analysis data

WU R

’ Sand Silt Clay H,0 O.M T.N Avail Exchangeable (me 100 %) B,0,

Traatment % % % Texture 15 o o, P, 05 K+ Na+* Ca** Mg™* p.p.m
. (p.p.m)

No fertilizer 306 464 230 L 48 048 003 20 023 0.08 1.00 0.40 0,02

(1.60)  {0.63%) (0.53%) (0.01%) (0.64%) (0.25%) ( 730)

SF-L 334 506 160 Sil 510 181 0.071 126 0.50 0.11 (150 0.65 0.10

(221)  (082%) (0.60%) (0.02%) (0.75%) (0.40%) (1.08()

CF-L 430 400 170 L 513 17 0.065 125 0.52 0.12 145 0.64 0.10

(2.14)  (0.85%) (0.61%) (0.02%) (0.73%) (0.45%) (1200)

BCF-L 414 366 220 L 512 180 0.079 130 0.55 0.11 1.23 0.63 0.38

(2.30)  (0.86%) (0.63%) (0.02%) (0.70%) (0.45%) (1600)

B.Mg CFL 472 348 180 L 520 145  0.071 132 0.53 0.10 1.28 0.86 0.35

(2.21)  (087%) (0.62%) (0.02%) (0.78 %) (0.58%) (1,55C)

CF-H 462 348 190 L 530 107  0.083 153 0.60 0.13 1.35 0.70 0.18

(226,  (088%) (0.65%) (0.02%) (0.81%) (0.50%) (1,30C)

BCF-H 334 476 190 L 530 202 (.08 151 0.63 0.13 1.35 0.70 0.60

(227)  (0.86%) (0.70%) (0.02%) (0.82%) (0.51%) {(1.760)

()t Analysis data of leaves
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