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Relationship Between Production of Mulberry Leaves and
Meteorological Conditions

Yang-Shan Lin, Jinn-Tsair Lin, Ming-Wen Chang and Shaw-Chang Su (Taiwan
Apicultural and Sericultural Experiment Station, Kung-kuan, Miaoli, Taiwan,
ROC).

ABSTRACT : Mulberry tree cultivar Taisang 2 (Morus alba L. var. acidosa G.) was
pruned and the leaf yields were weighed in four different seasons during a year, and
the meteorological data were recorded accordingly. Results were summarized from
July 1992 to June 1994. It showed that leaf yields were greater in autumn and spring
than in summer and winter. Through simple regression analysis, the average length
of shoots showed significant positive correlation with air temperature and solar radi-

ation, but not with rainfalls. The increasing rates of fresh leaf weight and dry leaf
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weight showed positive correlation with air temperature. However, through multiple
regression analysis, it was found that the average length of shoots and the increasing
rate of fresh leaf weight and dry leaf weight were significantly related to these three
climate factors. The increasing rate of shoot was more influenced by the air tempera-
ture than by the rainfall and solar radiation. The content of crude protein in leaf
was greater in winter, while the content of crude fat and crude fiber were greater in
summer and the content of ash was greater in autumn. Although in simple regression
analysis the content of crude fat showed positive correlation with air temperature
and the content of ash had negative correlation with air temperature and solar radi-
ation, it was found that the content of crude fat was positively related to air tempera-
ture and the content of ash decreased with increasing air temperature and solar radi-

ation through multiple regression analysis.
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Table 1. Comparisons of agronomic traits of mulberry in different harvest seasons from autumn

1992 to summer 1994%*

Harvest
season

Length of Leaf yield

Leaf area Increasing rate

new shoot

(cm) (g fw. pant'l) (g d.w.pant™!) (cm? plant"l) (g f.w.pant!) (gd.w.pant’!
P p 8 p )

Aut.

Win.

Spr.

Sum.

Atu.
Win,
Spr.

Sum.

1992 171.9a** 1,411c 364b
1992 91. 4e 543c¢ 183d
1993 154.8b 1,427bc 335b
1993 123.5d 1, 204cd 300b:
1993 174. 1, 663ab 432a
1993 87. 8¢ 707e 176d
1994  136. 8¢ 1.861a 433a
1994 126.1d 1. 005d 253c

88, 789b 17.21b
29, 528f 7.65
86, 888b 9. 45d
C 69, 789¢c 19.47a
101, 855a 20. 28a
43, 005¢e 9. 96d
91, 162b 12. 32¢
59, 030d 16. 48b

. 44pb
. 94d
. 22¢d
92a
27a
48¢
86¢

N R s

*: means of 5 plants with four replicates. **:means in each column followed by the same letter
are not significantly different at 5% level by LSD.
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Fig. 2. Changes of rainfall during the peroid

from Jul. 1992 to Jun. 1994. [ }: Jul. 1,
1992-Jun. 30, 1993; B : Jul. 1, 1993-Jun.
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Fig 3. Changes of solar radiation during the
period from Jul. 1992 to Jun. 1994. O
2Jul. 1, 1992-Jun. 30, 1993: @: Jul. 1,
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Teble 2. Regression coefficient between shoot
growth of mulberry and major cli-
matic factors during the period of
Jul. 1992-Jun 1994.

Mean Solar

temperature Rainfall radiation

Rainfall 0.45ns
Sclar radiation 1.817%* O.l7gQ§ ...............

Average length  0.961%** (., 560ns

of shoots

Fresh weight  -0.044ns 0. 161ns -0.220ns
of leaves

Growth rate 0.838**  0.663ns  0.572ns
Leaf area 0.722ns  0.608ns  0.432ns
Dry matter 0.082ns  0.714ns -0. 108ns
of leaves

Growth rate 0.875%*  0.62Ins 0.619ns

e %k and nsip < 0.001, p <0.01,p <0.05 and

no significant, respectively (n = 8)
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Table 3. Summarized results of multiple regression analysis for determining shoot growth of

mulberry with major climatic factors during the period of Jul.1 1992-Jun.1994.

Regression equation }) Partial correlation coefficient

New shoot character
a MT RF SR Mt RF SR

Average length of shoot 0.92%* 3,4 -0.65 9.03 1.81 3.66 0.87(83) 0.16(15) 2.47( 2)
Fresh weight of leaf 0.33 3,4 1256.22 28.84 11.07 -67.93 0.31(34) 0.11(12) -0.49(54)
Increasing rate (g.f.w day™!) 0.90* 3,4 -5.16  0.85 0.36 -2.22 0.82(63) 0.32(25) -0.15(12)
Leaf area 0.86 3,4 -263.93 65.47 13.23 -41.91 1.08(46) 0.20(11) -0.48(28)
Dry matter of leaves 0.32 3,4 233.36 10.86 1.21 -16.62 0.47(46) 4.77( 5) -0.50049)
Growth rate 0.91% 3,4 -1.96 0.24 7.43 -5.68 0.88(69) 0.25(20) -0.14(11)

1 Y=a+bMY +cRF +dSR; Y: new shoot characters; YM: mean temperature; RF:rainfall; SR: solar radiation;
## and *: P<0.0land p<0.05, respectively.

Table 4. Comparisons of chemical composi - Table 5. Regression coefficient between com-

tions of mulberry leaves in differ- position of mulberry leaves and

ent harvests during Aut. 1992 and major climatic factors during the

Sum. 1994* period of Jul. 1992-Jun 1994.

Harvest Crude  Crude Crude Mean Rainfall Solar

season protein  fat  fiber temperature radiation

(% of dry mater) —— Rainfall 0. 454ns

Aut. 1992 19.56c** 4.89¢ 10.39bc 14.25a Solar radiation  0.817*  0.712ns
Win. 1992 21.23a  4.92c 10.69b 13.78b
Spr. 1993 20.25b  5.19b 10.86b 13.65b
Sum. 1993 19.38c 5.4la 11.77a 12.78c
Aut. 1993 16 72f  4.86c 10.32bc 14.13a
Win. 1993 91,302 4.85c 10.41b 13.67b

Spr. 1994 18 62 5.17b 10.85b 13.48b
Sum. 1994 71, 67¢  5.54a 11.74a 12.99¢c

Crude protein  -0.520ns -0.347ns -0.327ns
.Crude fiber 0.017ns 0.661ns -0.352ns
Crude fat 0.803* 0.024ns 0.627ns
Ash -0.815% -0.436ns -0.778%

* and ns: p<0.05 and no significant,
respectively (n = 8).

*: means of 5 plants with four repicates;

**. means in each column followed by the
same letter are not sinificantly different at 5
% level by LSD.
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Table 6. Summarized result of multiple regression analysis for determining shoots growth of

mulberry in major climatic a factors during the period of Jul. 1992-Jun. 1994.

Regression equation D

Chemical compo- R df

Partial correlation coefficient

sition of leaves a MT

RF

SR Mt RF SR

Crude protein 0.55 3,4 23,72 -0.24
0.54 2,5 23.82 -0.206
Crude fiber 0.83 3,4 11.22 5.05
0.65 2,5 10.41 0.16
Crude fat 0.92* 3,4 3.73 8.59
0.81 2,5 3.97 5.43
Ash 0.85 3,4 15.50 -4.94
0

.84 2,5 15.69 -7.60

-2.79  0.13 -0.69(98) 0.74( 7) -0.25(25)

0.14 -0.75(72) -- -0.29(28)

0.12 -0.17 0.31(18)  0.65(39) -0.71(43)

-0.27  0.95(18) -- -1.13(54)

-3.61 -3.71 1.40(59) -0.54(23) -0.42(18)

-8.80  0.89(90) -- -0.10( 10)

-2.96 -9.02 -0.36(35) -0.20(20) -0.45(45)

-6.57 -0.55(62) -- -0.33(38)

Loy =3 +bMT + ¢SR; Y: chemical composition; MT: mean temperature; Sr: solar radiation;

#: p <0.05.

Table 7. Average daily accumulated tempera-
ture after mulberry was pruned in
four different seasons from autumn
1992 to Summer 1994

Harvest season Average daily

accumulated temperature

Aut. 1992 2254.5
Win. 1992 1487. 1
Spr. 1993 2612.6
Sum. 1993 1669. 2
Aut. 1993 2395.2
Win. 1993 1626.0
Spr. 1994 2625.6
Sum. 1994 1620. 3
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