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Tab. 1 Classification standards for soil nutrients in pineapple orchards

T+ X kR Classification of soil nutrients

o
b Index F 5 High #FE 5 Rather high H155 Moderate 3t Rather deficit #tZ Deficit fHtZ Very deficit

HHL/(g'kg™) >40 30 ~ 40 20 ~ 30 10 ~ 20 6~10 <6

WA/ (mg kg ™) >150 120 ~ 150 90 ~ 120 60 ~ 90 30 ~ 60 <30

HRHN/ (mg-kg™) >200 150 ~ 200 100 ~ 150 50 ~ 100 30~50 <30

HRHE/ (mg-kg ™) >40 20 ~ 40 10 ~ 20 5~10 3~5 <3

TN (mg-kg™)  >1000 700 ~ 1000 500 ~ 700 300 ~ 500 <300

LHMEEE/(mgkeg!)  >300 200 ~ 300 100 ~ 200 50 ~ 100 <50
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pH> 8.5 Bk E, pH7.5 ~ 8.5 B, pH6.5 ~ 7.5 Hh, pHS.5 ~ 6.5 53R 1, pH4.5 ~ 5.5 TRk, pH< 4.5 5%

BRTE

F H Microsoft Excel 2010, IBM SPSS Statistics V21 FI Canoco5 {517 K4 14 88 11 43 #71 FVE & o
K H Duncan J5 B4 RE S 2 18] A9 22 570 (P<0.05) o SRAHIUAY T (RDA) BF9T 1 388 i vl 55 S 1A W8
T FE bR Z [l AR S

2 HRSS

2.1

TEEEFRESE TIRASSENTU AL 2 WTLIE N, B EMEERVER, AP S

R IR, Hod, EAE 4 a O3S TR A HLTUS B, M 10.87 gokg !, HEAE 12 4R B AR L,
A HAE 52.50 ~ 147.00 mg-kg™ 22 [6], bt dAEAERR

2257 .35 (P<0.05) 5 AN [ 2 AR A7 BR g 45 el & He i i
(O3 At 12 A A B, L AP A 4 4 - Rl

/= A B B3
A EIK =,

5i%E/E 6.8, 10, 12 a#fll, X EE

(P<0.05); + 3 W& R 7E 126.64 ~ 166.29 mg kg™ Z[H], #AE 4. 6. 8, 10 a T IEHBwE & H 2 M 1T+
RS, BEAE 12 a B HIEEUS0E & i 2 N RS IR S i R TR S R, EE 4. 6.
8. 12 a Z[H]2& 573 BE(P<0.05), HAE 6 a FIZEAE 10 a Z A 22 %A B 2 (P>0.05); 13 pH4.35 ~ 5.44, 55

T AR A S TSk s | B A 8 a, 10 a HIEHPRIRERZ .
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Tab.2 Changes of soil nutrient content in the pineapple orchards with different continuous cropping years

EEER AP TR A/ . S/ SRR/
-1 -1 -1 Eaﬁ%fﬂ/ -1 -1
4E (g'kg™) (mg-kg™) (mg-kg™) (me-ke) " (mg'kg™") (mg-kg™)
Cropping Organic Alkali-hydrolyzed Available . X8 . P Exchangeable  Exchangeable
: Availablepotassium . .
years matter nitrogen phosphorus calcium magnesium
4 10.87+2.49a 147.00+7.00a 126.64+0.59d 219.8143.89a 4.35+0.11d 637.14£0.30c  20.13+0.00c
6 8.76+1.02ab 87.50+3.50b 128.99+0.59d 67.48+0.16d 5.21£0.01b 630.47+£0.30c  15.18+0.00d
8 8.82+0.32ab 87.50+3.50b 159.83+0.88b 82.08+2.43¢c 5.44+0.02a 781.95£0.30b  58.79+0.13b
10 6.23+0.35ab 94.50+3.50b 166.29+0.88a 67.48+0.81d 5.21£0.01b 825.58+1.50a  67.77+0.35a
12 5.88+0.64b 52.50+3.50c 156.31+0.88¢c 127.5141.14b 4.45+0.02¢ 599.2745.45d  12.57+0.01e

TE: [FISEE A R NE B R 22 57 B35 (P<0.05)

Notes: Different lowercase letters in the same column indicate significant differences at P<0.05.
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Tab. 3 Evaluation of soil nutrients in the pineapple orchards with different continuous cropping years

B ALY B 2/ AL/ AL/ SLHAEES/ SN ERE/
4 (g'kg™) (mgkg") (mg'kg™") (mgkg") - (mg-'kg™") (mg'kg™")
Cropping  Organic  Alkali-hydrolyzed Available Available p Exchangeable Exchangeable
years matter nitrogen phosphorus potassium calcium magnesium
4 iz BEE Fu FE SRIRTE Bz ek =
6 = iz FHE k= R Bz Wik =
8 = iz FHE k= R % 7S
10 = T FHE k= R % =
12 etk = el = FHE T SRR Bz Wik =
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V1 ORI AR BT AN R 25 1 2 AR T T A 22 1L

s R RE o R A ] 25 5 B 2 (P < 0.05) . Rl Fig. 2 Chaillngzs fin t(?effnumber o.f soil fungi i.n the pineapple
orchards for different continuous cropping years.
Fig. 1 Changes in the number of soil bacteria in the pineapple Hou PPIng ¥y

orchards for different continuous cropping years.

Note: Different lowercase letters mean significant
difference among treatments (P < 0.05), similarly hereinafter.
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Fig.3 Changes in the number of soil actinomycetes in the

HETT R MR 5% /E 8. 10, 12a AT R
F255 (P<0.05),

FH 1] 3 WA, Bl VR AT BR A3 i, 3 pineapple orchards for different continuous cropping
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Effects of Different Continuous Cropping Years on Soil Nutrients

and Culturable Microorganisms in Pineapple Orchards

CHENG Yunfei', LIBingyun', HU Yinghong', ZHAO Yan', RUAN Yunze',

ZHANG Xiaobo?, WANG Beibei', LYU Liewu’

(1. College of Tropical Crops, Hainan University, Haikou, Hainan, 570208, China; 2. College of Tourism, Hainan University,
Haikou, Hainan, 570208, China; 3. Hainan Soil and Fertilizer Station, Haikou, Hainan 570208, China)

Abstract: Pineapple is one of the most important cash crops in China. Long-term continuous cropping causes a
serious obstruction to continuous cropping and gives a serious impact to the development of pineapple industry
in China. The soil samples (from Qiong Hai city of Hainan)in the pineapple orchards for different consecutive
cropping years (4, 6, 8, 10, and 12 years) were collected to analyze the changes in soil nutrients and the number
of culturable microorganisms in the pineapple orchards. The results show that the soil acidification in the
pineapple orchards becomes more and more serious with the continuous cropping years. The contents of
organic matter and alkali-hydrolyzed nitrogen in soil decreased. The content of available potassium in the soil
decreased firstly and then increased. The content of available phosphorus in the soil increased with the
continuous cropping years and showed a high enrichment effect. The soil contents of exchangeable calcium and
magnesium were mostly accumulated in the pineapple orchards for 8 and 10 years of continuous cropping. The
number of culturable bacteria and actinomycetes in the soil decreased gradually with the increase of continuous
cropping years, while the number of culturable fungi in the soil increased gradually. Redundancy analysis
showed that the number of culturable bacteria was positively correlated with the content of available
phosphorus and pH. The number of culturable fungi and actinomycetes was positively correlated with the
contents of alkali-hydrolyzed nitrogen, organic matter and available potassium in the soil. Thus, the long-term
continuous cropping of pineapple changes the proportion of soil nutrients in the pineapple orchards, resulting in

the imbalance of the number of culturable microorganisms in the soil, thus affecting the growth of pineapple.
Keywords: pineapple; culturable microorganism; soil nutrient; continuous cropping years
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