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ABSTRACT

Kinmen is an outlying island of Taiwan, located in the southeastern sea area of Fujian Province.
The island lacks major rivers and has an average annual rainfall of about 1,072 mm, which is only
around 40 % of Taiwan's average. Moreover, the rainfall distribution is highly uneven, with 75 %
of it concentrated between April and September. With an annual evaporation of about 1,653 mm,
Kinmen experiences a climate characterized by insufficient rainfall but high evaporation, posing
significant challenges to its agricultural water environment. Given the limited natural water

@ resources in the Kinmen region, it is necessary to explore alternative water sources. The effluent
from Kinmen Kaoliang Liquor holds potential utility; however, it contains high concentrations of
macroelements such as magnesium (Mg), sodium (Na), and potassium (K). Therefore, this research
conducted sorghum cultivation experiments in the experimental fields of the Agricultural Research
Institute, Kinmen County, using diluted distillery effluent for irrigation to assess the impact of
macroelements on crops.

The results of the irrigation water quality analysis indicate that the sodium adsorption ratio
(SAR), electrical conductivity (EC), and residual sodium carbonate (RSC) of the effluent from
Kinmen Kaoliang Liquor exceed the Taiwan Irrigation Water Quality Standard (EC = 750
uS/em@25°C, SAR = 6.0 (meq/L)"?, RSC = 2.5 meq/L). However, it may be suitable for salt-
tolerant crops. The concentration of macroelements in various parts of the sorghum plant shows that
the highest potassium and sodium concentrations are in the root, while the highest calcium and
magnesium concentrations are in the leaf. The results of the regression analysis of macroelements
in root, stem, leaf, and grain indicate significant correlations among those four macroelements in
these plant parts. Based on the experimental results, this research can be used as reference to
formulate a new water resource reuse strategy, which is mixing the distillery effluent with the
existing irrigation water. The diluted distillery effluent has the potential to significantly enhance

water resource reuse efficiency and mitigate the challenges faced by the agricultural environment.

Keywords: Distillery effluent, Sodium, Sodium adsorption ratio (SAR), Residual sodium
carbonate (RSC), Water resource reuse.
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12z 5 6l

iR EE K 2 LB R H 2R - Ba K E i
MARLEY) 05 (Na)~ $f (K) - 8 Mg) FtH
(Melamane et al., 2007; Papini, 2000) » E¥EHEYI5E >
%3%%% (Chapman et al., 2001) - Bories et al. (2005)

b TR &S BTN MR K & A SR Z 89 (Na) FIg
(K)> H@Eﬂﬂ%%g/ﬁ%% ZKHHLE » Sk & s
B - 12 SR AR [F P B A R OB AR K -

%

100+
75
50
254
0-

No  Control  20% 40%
Irrigation

80%

®mRoot ®Stem = Leaf

%

100—
75+
50
25-

Control

f=1

80%

mRoot mStem mLeaf = Grain

B4 # (K RAEERKBEERES

ZRENE > HRE T REEREN ZBEME - 2R
TLRBEMAERERZ 2 - FIERER 39 X) #
LRI (53 K) B> ZEPREL £S K/éxﬁ%{é
7 PPRIEROIRGS » FOERRIE (98 K) HHRAYR
e FEHRE R BUREAEE RIFFRAEHH -
FSEARERE 39 K) BUERWM (53 K) - &+
WL BEAR - HHEZFHREBEMS - 1
RULAL (98 K) Wy > HELEEZ JRIEHES > MRE(K > &
TG REE AR - SIEARER (39 K) BL
RO (53 K) B - ZEPREL > EZTOERHL -
B BEREHAGHS > £ 98 RiF > B Z BRI Ryfe
= RS EME - BURRERZHEE - IERE
BE (39 K) ~ 53 R#l 67 K - fREVEEME - lBELE
£ BWSEE > W (98 K) B IREIEORE RS
PAEERTE (B 4~ [8 7) - $PESHEntEfEL - &RIL

%
100

Control 209

HRoot ®Stem ®™Leaf ™ Grain

%

100 4
75
50
254

0-

Control

80%

mRoot mStem mLeaf = Grain

Bfuzo2 LB (a) 39 X (9/5 KiEH) & 53 X

(9/19) ~ (b) 67 X (10/3) * (c) 83 X (10/19) ~ (d) 98 X (11/3)



%

@ Ca
100 -
75 -
50 -
25 -
0-

No Control  20% 40% 60% 80%

Irrigation Control 20% 40% 60% 80%
mRoot mStem mLeaf mRoot mStem ® Leaf = Grain
0, 0,
% (o) Ca % () Ca
100 - 100 -
75 4 75 -
50 - 50 -
25 . 254
0. 0-
Control 20% 40% 60% 80% Control 20% 40% 60% 80%
mRoot mStem mLeaf = Grain ®mRoot ®Stem ® Leaf = Grain
5 {5 (Ca) RARERISPEEBIIMUZHMELS (a) 39 X (9/5 KiEi) & 53 X @
(9/19) * (b) 67 X (10/3) * (c) 83 X (10/19) - (d) 98 X (11/3)
% @ Mg %) Mg
100 4 100 -
75 - 75
50
50
25 |
254
0
No  Control 20% 40% 60% 80% 0-
Irrigation Control 20% 40% 60% 80%
mRoot ®mStem ®Leaf MRoot ®Stem ®Leaf ™ Grain
G Mg %) Mg
100 1 100
75 4 751
50 4 50
25 251
0- 0- o o . o
Control 20% 40% 60% 80% Control 20% 40% 60% 80%
mRoot ®Stem ®Leaf * Grain mRoot ®mStem =Leaf = Grain

6 & (Mg) RARERIFHAEEBIZIMUZDMEES (a) 39 X (9/5 KiER) & 53 X
(9/19) * (b) 67 X (10/3) * (c) 83 X (10/19) - (d) 98 X (11/3)



JOURNAL OF TAIWAN AGRICULTURAL ENGINEERING

VOL. 70, NO. 1, MARCH 2024

DOI - 10.29974/JTAE.202403_70(1).0002

% (a)

1OOIIII

No  Control  20% 40% 60% 80%
Irrigation

75

50

25

mRoot mStem m Leaf
v (
100,

Na
Control  20% 40% 60% 80%

HRoot ®Stem ®Leaf ® Grain

Bl 7 & (Na) RARERIHPEERES

75

50

25

%

100, 08
75 -
50 -
25 -
0" Control  20% 40% 60% 80%

mRoot ®mStem = Leaf * Grain

%
100
75

@ Na

25
20% 40% 60% 80%

mRoot mStem mLeaf »Grain

BRIz 53 #LEBI (a) 39 K (9/5 KRiEHE) & 53 X (9/19)

(b) 67 X (10/3) - (c) 83 X (10/19) ~ (d) 98 X (11/3)

R BRI | SR RSB R - UL 25
W R SN MBI RS R RATHHZ MR
AR H R SRS E) - SRR 22 R & R
BEMERERZ TR ER (RE) 0w - MEEhE
B R a8 2 TR A EIRBIE 7 28 - aA = RE
PN EREAKOS A TN TP RENE 138 g’
HIMR 1 EE AN 455 (Pearson, 1960) » 58 7
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(Almuktar et al., 2018; Howell and Myburgh, 2018;
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al., 2016) -
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