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13.9 g/kg, PRAKHIN B @FRCAR T8, 8 T RN
W26 (AU A BRI KA R AW ), 3 1 if 3y 5
At O AEY S U AN R (R R
P7963) T A,
1.2 igit

IR 3 FORAK T AN 3 FifE KK, 58 2 07 B
Wit 9 AN AR BT 4 . PRIK 4
HEAR (S, 1.5 kg/m®) MEAE(S, 1 ke/m®) "I
BE(S,,0 keg/m®) o HEARSS B A EAK(W,), HHEHK
R (65% ~80% )0, ;K (W), (55% ~70% )6, ;
GAK (W), (45% ~60% )0, WK RTRHAEFI9
LB, RIS, Wy (T1) (S, Wy (T2) (S, W, (T3) |
S, W,(T4) S, W, (T5).S, W, (T6) .S, W, (T7) .
S, Wy (T8)H1 S, W, (T9,CK) , KA FHEE 4 K, K
A2KEENP KESGE(SA RSN 10% ,
P, O, 5T 73 %y 30% , K, O Jit & 73 H0h 20% ) o it
NEIKSF-2h 3 g/kg, 43 2 Y45 2 S RL I W0t A AR
E MERERE 2 S 26 HAI8 H 26 A,

BT 4 12 HoBe /N koo ME R #% 4k 24 K
7 ( FJETE 30 cm, FJE TR 22.5 ¢cm, /5 30 ecm) /1, &
R, BREFKEHBRKE, KI5
SIAEEAEN 0.5 em (15 /LR I R 47 A
R AN 14 kg, 2 DR KT 2dd 5 mm
st PR BEE RN 1.2 g/em’, L E A
0.5 cm JE R IE A7 BH 1 FIHE K B B - ik 4. &
54d )G ,6 4 HMNEAHES b ik 4 bR
I — BRI AR HE K AL B AR AT 7K 43 Kb BT A5
b B A3 K Ry (65% ~80% ) 6, FR 1k
WK, RKF 12 A9 HBEIKS AL PESSG 189 d 45
1.3 WEMBRFE

FAIEARTE 10 H 20 H (FERK IR KA 1 d)
Mg R AR KR R N R

IR SR N R ] R R R
I 30 5E 73 590 R PR 05 SRR L (% (R P B
L R AU L % R L 3 R Lk R TTC
W

AT YR T 2012 48 12 4 9 H il
SE o R RIRE A% I B R T 2 0K 2 B2 RO 7E , 242 A
T B ) AR R R AR e L N E . T
I RE w8 AN R 46 B 20 I, 105°C % 7 30 min Ji5 80°C
IR AR R . AR O AR R A JZ W
B LUAE, o AR Ay o AR R R A LR, K
oy FURRCR 9 BT i 5 B AR K H A
1.4 HiEAE

K SAS 483t B1F X s AT O 25 e b
(ANOVA) FIZ 5 LAz, Z2 5 L BER ) Duncan 35317

2 HRE5OMW

2.1 /A Onn M A TR 4

R 7K R0 B3 X Bl AR 6 5 7K 3 5 Wi AS J A
HARA A BRIE bR R 0 S8 o WK X 4% A B AR 5 1)
3 KRR KR 4 58 LA X AR R 06 5 i
o mEUAHLE S, ML, S, g m i a R 2K
WA N ARG S 11.8% (13.4% F1 52.2% , ffii
o3 00 WAV AT e OB L DY O R Al R 24. 9% .
24.3% F1 55. 8% 5 S, 43 W4 = v R R] i MW A 42
W2 3.7% F175. 1% , 1 43 B B AR i 4 2 580 & b
N EMRARE N 3.1% .2.4% . 13.5% A
6.3% o 5 W AL, W, 43 il $& &5 7 A 6 K R
Mag R KRS N ERMBARIE S 11.9% . 8.4% |
8. 7% TN 25. 2% , 1M 4 77 B AT AT ¥ VAR D9 — T R0 I
SR 31. 7% 23.3% F1 40. 8% 5 W, 4% 1) & &5 - - A
XFE KR R I MR AR RN 14.5% |
18.7% 19. 5% F1 42. 5% , i 53 W ARG W] 5 v bl TN

1 ARIKTFNRE K 3 2N AL o0 R A 28 A L HE AR B B

Tab.1 Effects of super absorbent polymer and irrigation on physiological and biochemical parameters of arabica coffee

e BRRHF WK MR AR MPRERTTE KWE MR ANEMERR R N REERIE BRERR A & J1/
KF KFE FRE % /(mgegT')  BE/(mgeg)  BEU% WRE/ (nmol-g™")  H/(pgeg™) (pgeg™'-h™")

T1 Wy 94.1° 3.680° 0. 488" 2.113* 28. 608" 12. 895" 91. 628°
T2 Sy Wy 93.9" 3.488" 0.457" 2.415" 30.207" 27.65" 70. 258¢
T3 W, 80.6° 3.031° 0.415°¢ 4.704¢ 44.833¢ 59.177¢ 63. 674"
T4 Wy 97.2° 4.218" 0.567" 1.951" 24. 621" 5,782 121.755"
TS5 Sy Wy 95.5" 3.945" 0. 525" 2.268" 29. 527" 7. 869" 136. 318"
T6 W, 93.7°¢ 3. 600 0.487"" 2. 472 36. 574" 11. 506 108. 152
T7 Wy 96.3° 3.893% 0.523% 2.504 35,152 10. 576 109. 187
T8 Sy Wy 91.5" 3.329% 0. 452" 2.724" 38.294" 21.235" 76. 882"
T9 W, 76.8° 3.300¢ 0.418° 3. 676" 46. 402° 25.137¢ 54. 557

T B F B (0 =4) ARG FRFFRRZR (P <0.05) B3, TR,
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A 2R 39. 5% .30.9% Fl 69.5% . T1, T2,
T3.T4 T5.T6 \T7 FI T8 M R 1k J1 70 514 CK
1.68.1.29 1. 17 2.23 2.50 1. 98 2. 00 I 1. 41 ff,
5 CK MIEL, BR T3 4h, HoAe 45 40 B AR AS A 72 2 2 &
MR RERS KR (A R R N KR ARG
Il 32 2035 35 35 Wy 5 (T I R L S R L
M) 2B .
2.2 /NKIONMESE K R SRR

DR HITE 7K 53 J30] X8 /DN L WA e 9 e 25 42 v

febrse AR, mE2 ATH, 5 SN, S, 455
e /N R ME A L SR AR L i AR AR e b AR L
10.5% 11.6% .25.9% .51.3% 1 35.1% , S, 4% 3
PR AR T FIAR T 1L 42. 8% F1 25. 6% , W RR 5 1R E
ANBH T 50 ) FEAR R AR A AR 7. 1% #1117, 4%
FHT S RBAE HE AR K PR AR T B, S 0 o e 2 AR
Ko 5 WM, W, 43 5 5 e bk s L B A A i R
18.4% ,16.8% F1 79. 7% , 1fij W& AR AR 5 Lk A AR 5 1L
ANELE o W 4 S R Ak AR R TR 37. 8%

R TR LG e AR L 5 e Y 2 T X R A K R A

I T SR AN S 3, L S8 LA T R /DL g A% T 2

32. 1% F1 179.9% , [a) i} 43 5] B AIGAR 5 be AT AR 5 L
35. 6% F126. 1% .

2 RIKTFNEE K X N AL 0 M A K R T AR AR AERY R
Tab.2 Effects of super absorbent polymer and irrigation on the growth and the morphological

characteristics of arabica coffee

Jb 3 BOKFIKTE  BEAKTE  HE/em R /mm MR E/m? BEKE/em WELR WE @AY (m® kg ™)
T1 Wy 42.783° 6. 660° 0. 248" 149. 150° 0.273" 0.214° 10. 562°
T2 Sy Wy 41.117" 5.940" 0.159" 102. 127° 0.413" 0.291" 11.082°
T3 W, 34.717° 4.887¢ 0. 097 72. 400° 0.727¢ 0. 420° 10. 744°
T4 Wy 51.433% 7.833 0.373" 206. 633* 0. 456" 0.313" 10. 815*
T5 Sy, Wy 41.250" 6.980" 0.248" 148. 183" 0.580" 0.365" 12.714*
T6 L& 37.233 6. 187 0. 148" 93.733" 0.462°" 0.316 11. 020"
T7 Wy 47.433% 7.207% 0.321% 167. 167" 0.255% 0.203% 10. 956*
T8 S, Wy 39.333% 6.263" 0. 198" 132. 38" 0.397" 0.281"" 10. 458"
9 Wi, 30. 850 5.353¢ 0.092¢ 66.933° 0.338¢ 0.252¢ 11.435°
2.3 prrmnMHETF R ERE KSR AR HEB, 5 WAL, W, o3l 5 s R R )2 AT

PR 7K 0] 0 KOk ZNRL o MEAR & T BT e 2 T
Wy T W R 5 T S A AR R T 5
HWARE . BRI AR, S S, AL, S, 20 A AR
2 EEMA TR 81.6% 15.1% F131.0% i S,
GBI R S T 9.9% (24. 8% N
21.3% . £KW] S BRACHFFE bR A, B T T 9 i &

Y5 1Y) 88.7% .90.3% F1 89.8% , W, 4 il 4% &
.ok JZ M T B 114.1% , 200.5% Fil
172.8% , T1.T2 T3 T4 .T5.T6 .\ T7 F1 T8 1y i T4
B4y 5k CK () 2.38 1. 67 .0.78 3. 86 ,2.59 1. 60 .
2.99 F12.16 f,

R 3 RAKFINZE KIS LN HE T ) B R R R K4 F MR
Tab.3 Effects of super absorbent polymer and irrigation on the dry mass accumulation and the water

use efficiency of arabica coffee

) WAEATYREZERE ERTHWRE LTYREARE KK K3 R I R0%
Jb 3 PRI K- HE 7KK
/(g bR B/ (g bk ") /(g bR /(LebR™") /(kg-m ")
T1 Wy 9. 180" 33.555° 42.735° 19. 9674 2. 140°
T2 Sy Wy 8.735" 21.290" 30. 025" 17.205" 1. 745"
T3 W, 5.840° 8.205° 14. 045°¢ 9.083' 1. 546
T4 Wy 21. 675 47. 545 69.220* 30.999* 2.233"
Ts5 S, Wy 17. 150" 29.300" 46. 450" 17.369° 2.674"
T6 Wy, 9. 060" 19. 650 28.710°" 15.204¢ 1.888°
7 Wy 10. 875" 42.720*" 53,595 27.997° 1.914%
T8 S, Wy 10. 905" 27. 800" 38.705" 21. 146 1. 830"
T9 W, 4.595 13.345°¢ 17.940°¢ 14.276" 1.2579

PR I TE 7K B 5 AR X /N AL A 8 R 7K
R 5 S, M, S AR R AW, TS,
AR 27. 1% o ERW T S AR AE K IE R,

FRELFE KB Z 500 S, 1Ty Bt B = B4, 221
FEKWE D, 5 WAL, W M W 43 0 B8 i #E K &
44.5% F1104.8% , #1 CK A, T1.T2 . T4 . T5.T6
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T7 F1 T8 43 ¥ hn#E /K= 39.9% 20.5% 117.1% .
21.7% .6.5% 96. 1% 1 48. 1% ,fif T3 ¥k /> FE/K H#
36.4%

TR I PR 2545 T i 9y TR LRI K 3 1) AR
B o R K I AR /N I £ 7K 43 ) 20 R S )
BT WS A HAE X S R B . RS, A
HC, S, A S, 3 5 785 7K 23 F I Ak R 35. 9% Fi1 8. 6%
KW S HEEm KSR HBEAHE ., 5 WAL, W,
W53 B4 5 K 43 AR 33.2% #134.0% .
PLIA W B ] T SBL, R R AR T K 43 A
A BT 35 3 K RO . T1, T2 T3 T4 TS |
T6 .\ T7 1 T8 ) 7K 43 F F %k 2 43 5 4 CK 9 1.70
1.39.1.23.1.78 .2.13 .1.50.1. 52 F1 1. 46 %,
3 itig

G2 W1, 45K 390 e A2 R K X /) g
ZHUE KA RR (B B 25 K T 50) #K 43 3%
FEGWIE . X5 o b K LB K RE Ok
BUAG 6, AN [R) AR - 5 T8 7K 43 1 85 45 o A 40 199 A
WS B, 2 AT LA S O Ak K R
T HE K2 45 o VR P R bk 2R K, S BRI AR T K iY
R

A A3 0 2B B 2R Ak Wy 5 14 A8 A, [T LS A )
(2 g R U TR A SRR B ARGE
V5 3% VR, B A DN T M LT R R
i, AR K O R X IR 15 . AR
RIS, BEAR /IR Y 4 2 K N R AR
AN 1, AR 5 35 815 Wy 5 (T 3 W LT 1 A
TR ) | 171t 5 v BT 40 3 R K 40 AR5 T S,
B4 R T M O AR T I R AR AR R T 7
T, FW S, BE /R kA K 42 40k 4 0 1
BRAC K > BR B, WA 3 AR K A3 W de 5 . xR
J ph T 3E K R B R M R TR, B K AR
GEff KAy 30, A 5 A3t B A A A 2R AR S ER Y s
S TR bR 2B KRR 235 1 B4R B . X A5 RS
AREMBFT LS — 87 WM B4 R
B {5 7 390 2 1 38 0 5 38 U ok 2 A K R i
160 g/ BRI A 38 2 85 K i K ) 1 e
9 30 kg/hm? B, A 1 7 i K 28 T BRSO HE
FIHE 2 60 kg/hm® I, 7 4 J 28 7% Ak 25 WA o AF
TR S BUR K A R, T S 8 E et iR e R
FITHER KT, I L0 AR A e < A0 0 A0 AR 1 24
HLAE , B WA Bl 110 4 A0 AR K, A B ok BT R 0 e
AU A BE T AT, A K R RIS T I 2
S BOL R T, 0 T 5 I 36 1) % i A1 B vt P
A T R T L AR G 45 SR 2 T R K R e P

N1 kg/m B g AL 1k /N R 2R K K 43 ) AR B
0 5 PR KR P R 1.5 kg/m” iR A F 4
L 7K A3 R ORI B B 4 . X2 T FARK
FN0) B Ak A2 FIERAVE R R 2 A R
u@[%fﬂ] .

PR KN 5 4K A3 B VIAH G . SCHik[ 14 ]
FEWT, 70 2 T AR it DR AR TR0 B A A A8 7 it R KGR R
A 5 P K E B G A RE R R AR K
RO o SCHK[ 28 145 Hi i H R K 7 (30 g/m” ) i 7K
I X 50% , 5L Gk B A K ORE B 5 H K &
U2 ) B 25 % B, PR GR s 3l A= . FE K R
7124 3 kPa B}, fROKFIE £ K2 T ARERETY
A K 43 R R 4r 0 N B 12.4% (7.3% F
12. 6% ; SCHK[ 29 ] 2B, ZE ALK 77 46 kPafl 9 kPa
B, PR KR K et J2 T 9 5T 43 51 3 i 40. 4% Fil
104. 6% , L Z T 1) J52 43 31| 35 i 35. 3% F1 83. 8% , 7K
53 R0 53 B 42 i 26. 9% F1065. 7% o A I K
B, LA DR KR 45 10 R, W Ak 34 [R] B B AIK T 4
BERUK SRR, WTRER&H T W A + 1
AR ARG, PR AK TR B IR K g T AR T L T IR K
FFR AR 9 4k " BRG BRA T 7Kk 43 R AR 11
P o TU AR o0 R T T4 F TS, AT RE & H
T S ALERRE TN T A3 B LB BRAR T £
T AL B W TE LS KRR
B, AR KR B 1 K AR X DL B, R CKO A B, T4
TS F1 T6 4 W ¥4 i #& K & 117.1% . 21.7% Fi
6.5% , [d] W} 43 5] 38 ook 4x A 2R 77.7%
112. 7% F150. 2% , FHH T5 fAEK &5/, K5 F
BRI IEROR . X2l T TS RERCGE MR PRI,
M SRR R SR G BLRE T, B R IR ROK S
AT A 0 A A A K D B 3 K R R . M iy
KB AR B I8 TS AR A A .

4 g

(1) 5TPRAR L AR PR 53 1) 4 oy 2 3R 2R 8
NEMM AR ) 11.8% 13.4% F1 52.2% , /3 Wl Fk
IR ¥ P BE LY T RN AR 24.9% (24, 3% A
55. 8% , [m) i} 4 g S ) BT ALK A3 R AR 31..0%
M 35.9% ;@R IR 4 R K E MR N2
FEFIAR 2205 77 3. 1% 2.4% 13.5% F1 6.3% , 4% 5
I F T 9 W R R 3. 7% A 75. 1% , AR T
Yilsi 21. 3% , $2& K o3 % 8. 6%

(2) 5RAKAA L, ok 23 5l 4 s 8T 9 BT L FE K
TR K 43 ) % 89. 8% 44. 5% F1 33.2% , & K
gy BB BT W L RE K R K 4y R sk R
172.8% ,104. 8% F1 34. 0% ,
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(3) FTCARME KA B, AR R K B K 3 R R 149.9% , 23 1) W A% AT 3 o W L IR0 — 18 0B 4 1R

RGOk R 112.7% , A w42 5 A T 9 Bt 38.3% .36.4% il 68.7% . M 5 &% T K 0 f E %
158.9% oI55l $& i AR S K R g R 2R F& AR AR v K R B LA B T R
W N AR N 24.4% 19.5% . 25. 8% Al
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Effect of Super Absorbent Polymer and Irrigation on Improving
Water Use Efficiency of Arabica Coffee Seedling

Liu Xiaogang' Geng Hongzhuo' Cheng Jinhuan® Yang Qiliang' Shi Weisheng' Yang Xinrong'
(1. Faculty of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming 650500, China
2. Tropical and Subtropical Economic Crops Institute, Yunnan Academy of Agricultural Sciences, Baoshan 678025, China)

Abstract; The object was to explore the efficient water-saving method of arabica coffee seedling,
experiment of three levels of super absorbent polymer (SAP), i.e. high SAP (S, ), low SAP (S,) and
no SAP (S,), and three levels of irrigation, i.e. high water (W, ), middle water (W, ) and low water
(W.), was designed, and the effect of SAP and irrigation on physiology, growth, dry mass accumulation
and water consumption of arabica coffee seedling was studied. Results showed that, compared with S,
S, increases chlorophyll ( Chl), carotenoid and root activity by 11.8% , 13.4% and 52.2% , but
reduces soluble sugar (SS), malondialdehyde ( MDA) and proline ( Pro) by 24.9% , 24.3% and
55.8% , and also increases total dry mass and water use efficiency ( WUE) by 31.0% and 35.9% ,
respectively; however, S, reduces Chl, carotenoid, MDA and root activity by 3. 1% , 2. 4% , 13.5%
and 6.3% , and reduces total dry mass by 21. 3% as well, but increases SS, MDA and WUE by 3. 7% ,
75.1% and 8.6% . Compared to W, , W, increases total dry mass, water consumption and WUE by
89.8% , 44.5% and 33.2% , while W, increases total dry mass, water consumption and WUE by
172.8% , 104. 8% and 34.0% . Compared to CK (S W), S, W, has the largest increase of WUE by
112.7% , and increases total dry mass by 158.9% , as well as leaf relative water content, Chl,
carotenoid and root activity by 24.4% , 19.5% , 25.8% and 149.9% , whereas reduces SS, MDA and
Pro by 38.3% , 36.4% and 68.7% . Considering high efficiency water saving, S; W, is the optimum
experiment combination.

Key words: Arabica coffee  Super absorbent polymer Irrigation Physicochemical properties Water

use efficiency



