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By 45.4% ,0.25 ~1.00 mm PTiki 5 13.4% , + 4%
AL BT LS. 05 g/kg, & A& L 0. 87 g/kg, 42
Witk 0. 68 g/kg, 28 i & [k 13.9 g/kg, B AL
2+ 14 kg, BE+EKFENL1.2 g/cmso
1.2 igit

I 2 R KA. 4 HEKKE,
A5 R R A HE K (W, 75% ~85% M b £ /K &) /&
KW, ,65% ~T5% M FFEKE) Pk (W, ,55% ~
65% H [a] £ /K #) KK (W, ,45% ~55% H [a] 557K
i) o 4 It A K, A A (N, ,0.60 g/kg) |
HFA(Ny,0.40 g/kg) LA (N, ,0.20 g/kg) FICA
(N,,0 g/kg) o L FE Ll A K F- 20 0.5 ¢/kg,
e G, 16 M4 RER , FREmikE
il 7K VEE K Ak 5 Ak B A 9 B KR 4 ) AE H ()
FRKEM 75% ~85% , %% 1 Ja 50 d J5 HF 1R ¥ /K 4b
ORI T KA TS 192 d 450, 4 7 d i
RO E 1R, DL SR 1 i R SR i 25
1.3 WEmMBRFZ*

3 AE B BT L RS (7 - 9.9 — 26 Al
12 = 5) SR A /N R MEAR X B a2 5 S A
TR A RA 1 mol/L () KCI( L itk 1:5)
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MRE K K R 5 R T, K B AR
BT R SRR . R R R
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FeRaF ., AR TYRARHCE N BTV 5
PRAZ W BRI o R E R HBR R
Tt 588 A ) 4R 28 W A UK 2 R it Ak B A R R MR MG
SRR E A o R W R R A bR
Z R S R R I
1.4 ZIELE

K SAS G i # 0 6 B Bk AT 7 25 0
(ANOVA) FlZ 5 HAs, 27 R T Duncan 23647

2 HRE5OMW

7K FHE A X /0N AL 0O M 4 4R A 3 A 1 B 0

T KRR S 5 H AR O /IR R 45 2 38 45
PR (R 1) o 5 W A FAT L, 1 hn v K il
S ST NI NN R R
BEAK 5.8% ~ 15.5% .6.0% ~ 14.4% ,14.2% ~
30.3% \27.6% ~ 60.0% 1 22.6% ~ 57.5% , Ti {fi
WRARTE TN 15. 8% ~63.8% . 5 N, AHLL 38
RIS R DR R AT AR R

2.1
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Tab.1 Water-nitrogen coupling effect on physiological characteristic of young arabica coffee tree
o MK T AR/ REAE DR AR AR AR R AR/

(mg-g™") W/ (mg-g™") WM /(mmol-g™')  (pgrg™') S8/ % (pgg™'-h™")

Wy 16.83 £0.15° 2.47 £0.03° 4,11 +£0.51° 23.38 = 1. 83" 27.27 £1. 45" 86.90 £4.19°

Ny Wy 17.51 £0.72" 2.57 +0. 10" 5.03 £0.43° 50.27 £2.12° 34.75 +1.18¢ 71.58 +4.52°
Wy 17.96 0. 57" 2.72 +0.07" 5.14 0. 12" 57.06 £3.13" 39.54 £4.39" 64.65 £0. 65"

W, 18.07 +0. 84" 2.81 £0. 06" 5.63 +0.11° 69.95 2. 56" 48.81 +4.98° 52.55 +3.06°

Wy 15.03 0. 11" 2.17 £0.05" 4,82 +0.48° 25.54 £2.03" 26.41 £3.09" 86.10 +6.61¢

N, Wy 15.94 +0.36° 2.34 £0.06° 4.20 £0.21° 27.05 +2. 84¢ 36.57 +4.19° 86.53 2. 531
Wy 16.58 +0. 02°¢ 2.42 +0.08° 5.16 £0. 41" 40.34 +2.25" 47.41 +5.08" 70.74 +2.29°¢

L&y 16.94 0. 20" 2.47 +0. 06" 5.14 £0.09° 59.31 £4.75° 65.74 +0.90" 57.23 +2.26"

Wy 13.99 +0. 08’ 2.10 0. 08’ 6.76 0. 19" 25.37 =1.89" 25.35 1. 11" 80.61 +2.74"

N, Wy 14.12 £0. 34" 2.05 +0. 04" 6.07 0. 94 35.09 0. 16# 46.31 £2.42° 72.55 +7.26°
Wy 13.74 £0.32" 1.94 0. 05" 6.58 £0.25° 39.18 £0.67" 50.35 £5. 41" 59.81 £7.74"

W, 13.78 +0.21* 1.92 +0.03* 9.90 +0.311 53.94 1. 56° 67.68 =1.40" 48.68 0. 81°

Wy 6.17 0. 07" 1.26 +0. 13" 6.76 £0. 19 3.97 0. 69" 16.79 =0.25' 64.97 +6. 78"

N, Wy 8.72 +0.29" 1.47 +0. 04" 9.39 0. 54 3.31 =1.02* 27.00 2. 10* 74.97 6. 45¢
Wy 9.71 0. 07" 1.70 0. 10* 10.77 £0. 19" 5.10 1. 32] 37.38 +1.22! 35.94 0. 16"

W, 12.75 +0. 06’ 2.14 £0. 07’ 11.55 +0. 56¢ 12.60 =1.70¢ 43.41 £2.65' 36.05 2. 37!

T B A (0 =4) RSB R AR RVNG 5283208 22 5 .25 (P <0.05) , R IF].
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WS4 B4R 5 49.0% ~88.4% 21.9% ~60.9% .
509% ~703% 20.7% ~52.3% F123.5% ~41.8% ,
T — 8 [ AIG 23. 8% ~49. 8% , 1] I 14 b A AR
UG 7 W B BGOI0 SE BE FS R NV, A B 5
5 N,W R, B N AL RS, HAx 25 b BT 2 3R A
AW 7 e 8.1% ~ 41.7% F1 85.5% ~
327.9% ;N Ny £ A0 PR B 25808 PR 9. 7% ~
31.5% . 5 N,W, #Eb, 35 n oKk & At 45 78 — 1 B AR
6.8% ~63.6% ;[ N, W, Ab B XS M 1 T 52 i A B
WA, AR PR E AR R IE ) 35.0% ~141.1%
2.2 AEBMEMNRREESRZERNZ I

Geit R W], EK TR R KA HAE FIXE /N R o
HERX HIE S A G EEmEE (K 1), 5 W M
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o, B IAE AR A 1 U5 2 IREB 3 IR A AU
2+ RS A E 2 SRR 11.1% ~17.2% |
21.4% ~ 49.0% . 37.6% ~ 52.4% Fl 21.5% ~
36. 2% . Fifi F HE K FIAR BR X R W OR] 1 4
AR S EU B, 5 N AR, 3 it 28 265 1
W2 R 3 RN AS Rl S R S A E
Ay 4.78 ~20.13 /% .1.51 ~11.76 1% .1. 88 ~
11.23 f5H12.73 ~14. 44 £5, 5 N, W A3 A, &
N, W REBEAR LA 45 Ab B3 SR R 55 1k 56 2 K,
553 URASAS A B R A A A YA 2. 16 ~
48.12 4% .2.34 ~34.97 1% .2.30 ~ 38.43 {% i1 2.27 ~
40.55 i, Bz BEE BRI A HERS 25 A0 3 E A S
R WE TR, RS KK IEA G

C17-9 Co09-26 C=12-5 —o— i
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WA HBCRE R R RS R s m e % (R2), 5§
W RR LG, 38 AR A 7K 4 1) 803 LR R WO &
RERTW AR VAR R IR AR R
Wk B Ay B R B 21.6% ~ 29.6% ., 54.1% ~
90.0% .6.0% ~22.6% .151% ~209% F 66.0% ~
105. 6% , % & W13 Jin 98 7K BE £ 3 A8 PR 1) 7K 0 e A
Mo 5 N AH G, 5 2018 8 7K 23 ) R 80 AR R )
W S B B R 21. 6% ~53.9% Fil 126% ~192%
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N R L, Ny Ak B3R 2 001 FH 285023 0 8038 RO %
I3 AR 38. 4% 1 43.5% , N, ff — 35 53 53l B AR
49.5% 1 57. 1% . 3 W] jita & AR 38 I 1 R/ &= Wk
ML HBER T AR E, 5 N, W AL, B
N, W B 55 3 WRSCE AN B g A, A Ak P A 2 R
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Fig. 1 Water-nitrogen coupling effect on soil NO; -N content in rootzone of young arabica coffee tree
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Tab.2 Water-nitrogen coupling effect on water and nitrogen use efficiency of young arabica coffee tree
P AT /Kﬁ*']ﬁﬁ’i{l%ﬁ/ T OSSivg E?T%Fﬁﬁaﬁ %‘L%i@%ﬁﬂﬁﬁ REBWRFE
(kg-m~%) (g #k™") BOR BE/ % %
Wy 2.86 +0. 14° 2,18 £0.11° 45.43 £0.37" 25.49 £1.25° 36.31 =1.92°
N, Wy 2.55+0. 11 1.80 0. 16" 39.99 0. 62" 18.85 £2.22" 29.97 £2.66"
Wy 2.63 +0.26" 1.70 £0.22° 36.93 +1.11° 19. 62 £3.00" 28.27 +3. 64°
W, 2.02 +0. 06 1.15 +0. 05" 33.65 £0. 74" 10.76 +0. 76" 19.13 +0. 86"
W 2.71 +0.15° 1.76 £0.12° 52.76 £0. 42 27.67 £1. 64" 43.91 2. 88"
N, Wy 2.95+0. 10" 1.80 £0.05' 44.68 £0. 42} 28.38 0. 54" 45.07 =1.22'
Wy 2.79 0. 05" 1.56 +0.02¢ 42.93 +0.37" 25.98 +1.42° 38.97 +0. 46¢
W, 2.11 £0. 14° 0.86 0. 09" 42.12 +0. 40" 9.06 2. 81° 21.62 2. 24"
Wy 2.42 +0.04° 1. 69 0. 04 55.58 £0.48° 52.09 4. 53" 84.56 +2. 22
N, Wy 2.18 0. 13 1.50 £0. 14 49.33 £1.26' 41.60 +5.55°¢ 74.97 +7. 06
‘ Wy 2.07 20.07" 1.32 0. 05" 47.71 £0. 47¢ 39.85 +3.72° 65.82 2. 44"
W, 1.68 +0.02¢ 0.79 +0. 02! 47.76 £0. 83" 14.27 +2. 38" 39.39 1. 15!
Wy 1.76 0. 12" 0.65 +0.05™ 98. 06 =0. 88"
X, Wy 1.76 +0. 08" 0.67 0. 03" 87.99 +0. 40"
‘ Wy 1.65 0. 14 0.52 £0.05° 90.20 +0. 84°
Wi, 1.69 +0. 16 0.50 +0. 03" 81.84 x0. 551
F3 KRBEIT/MRIMMEEL R K EF AX RN
Tab.3 Water-nitrogen coupling effect on relationship of water and nitrogen use of young arabica coffee tree
X Y [ 1 A 78 PE R R P i
Y= -0.0035X* +0.2372X - 1. 188 4(N,,) 0. 593 0.017 3
KA FIFIRR R/ (kgom ™) Y=-0.0061X> +0.3474X -2.018 6(N,,) 0.753 0.001 8
Y=0.0438X +0.714 1(N,) 0.863 1 <0.001
Y =0.0062X +1.5253(N,) 0. 023 0.6300
HEKE/ (LB Y = —0.002 6X* +0.204 6X —1.786 3 (N, ) 0.779 6 0.001 1
AWM (g bk ) Y = —0.005X +0.308 8X —=2.9477(N,,) 0.918 5 <0.001
Y =0.0559X —0.426 5(N, ) 0.9167 <0.001
Y=0.0149X +0.1296(N,) 0. 490 4 0.012 4
HE R WA) H 5%/ % Y=1.651 1X -19.758 0.6728 0.0010
KRR/ (kgom ™) Y=-0.0312X> +0.3342X +1.672 1 0.5373 <0.001
ME i/ (kgokg™") REWW SR/ (g bk ") Y=-0.0331X% +0.3752X +0.614 9 0.5880 <0.001
RE WA R % Y= —4.568 8X +44.41 0.3223 <0.001
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(1) SARACHH L, 38 Jin 3 K A /A o M i 4 3R
JEHAEE N F N R SR N R A R A A 0
K 5.8% ~ 15.5% . 6.0% ~ 14.4% . 14.2% ~
30.3% ,27.6% ~60.0% Fl 22.6% ~57.5% ,# &
15 J3FI7K 43 R B3 53 ) 52 & 15. 8% ~ 63. 8% il
21.6% ~29.6% . KK AL # A+ 36 A A W B R
R A TR R ORI .

(2) 5ICAA LG, 1 it 20 79 B AIR
23.8% ~49.8% MR KHE PR AR T
PERE R R TE 1 RK A3 R R RCR 5 54 = 49. 0% ~
88.4% 21.9% ~60.9% .509% ~703% .20.7% ~
52.3% 23.5% ~41.8% F121.6% ~53.9% , 51
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Biochemical Property and Water and Nitrogen Use Efficiency of Young
Arabica Coffee Tree under Water and Nitrogen Coupling

Liu Xiaogang' Zhang Yan' Cheng Jinhuan® Zhong Yuan' Yang Qiliang'
(1. Faculty of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming 650550, China
2. Tropical and Subtropical Economic Crops Institute, Yunnan Academy of Agricultural Sciences, Baoshan 678025, China)

Abstract: The object was to explore precise management mode of water and nitrogen to tropical economic
crop of young arabica coffee tree, using four levels of irrigation, W, (75% ~ 85% field capacity), W,
(65% ~75% field capacity), W (55% ~65% field capacity) and W, (45% ~55% field capacity) ,
and four levels of nitrogen, N, (0.60 g/kg), N, (0.40 g/kg), N, (0.20 g/kg) and N,(0 g/kg). The
effect of irrigation and nitrogen on biochemical index and water and nitrogen use of arabica coffee young
tree was studied. The result showed that, compared with W, , increasing irrigation amount reduced
chlorophyll, carotenoid, malondialdehyde, proline and soluble sugar by 5.8% ~ 15.5%, 6.0% ~
14.4% , 14.2% ~30.3% , 27.6% ~60.0% and 22.6% ~ 57.5% respectively, and increased root
activity and water use efficiency by 15.8% ~ 63.8% and 21.6% ~29.6% , and reduced the average
value of soil NO; -N by 21.5% ~ 36.2% . Compared with N,, increasing nitrogen rate reduced
malondialdehyde by 23. 8% ~49.8% , while increased chlorophyll, carotenoid, proline, soluble sugar,
root activity and water use efficiency by 49.0% ~88.4% , 21.9% ~60.9% , 509% ~703% , 20.7% ~
52.3% , 23.5% ~41.8% and 21.6% ~53.9% respectively, and increased the average value of soil
NO, -N by 2.73 ~14. 44 times. Total N uptake was positively correlated with irrigation amount under N,
and N, treatment, and water use efficiency and total N uptake increased at first and then decreased with
irrigation amount under N, and N, treatment. Water use efficiency and total N uptake were quadratic
curve relation with nitrogen rate under deferent irrigation treatment. Water use efficiency of N,/W,
treatment was the largest, and N apparent recovery fraction and N uptake efficiency were the largest under
N, and N, treatment. Thus combination of N,/W, was the efficient use of water and nitrogen of young
arabica coffee tree.

Key words: Arabica coffee ~Water and nitrogen coupling Biochemical property Water and nitrogen

use



