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Effects of applying super absorbent polymer and potassium fertilizer on the yield index
and chlorophyll fluorescence parameters of dry land potato. GAO Tian-peng'**, GUO
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*School of Chemistry and Environmental Sciences; Lanzhou City University, Lanzhou 730070, Chi-
na; *School of Life Sciences, Lanzhou University, Lanzhou 730000, China). Chinese Journal of
Ecology, 2013, 32(5) . 1221-1226.

Abstract; Taking the potato cultivar Longshu-3 as the object, this paper studied the tuber yield
and chlorophyll fluorescence parameters under effects of different applications of super absorbent
polymer and potassium fertilizer, aimed to approach the effects of applying super absorbent poly-
mer and potassium fertilizer on the yield index and chlorophyll fluorescence parameters of dry
land potato from the viewpoint of photosynthetic efficiency. Four treatments were installed, i. e. ,
0.5% of super absorbent polymer + 60 g + hm™ of potassium fertilizer (C,), 60 g + hm™ of po-
tassium fertilizer (C,), 0.5% of absorbent polymer (C;), and no super absorbent polymer + no
potassium fertilizer (CK). As compared with CK, the emergence percentage in treatment C, in-
creased significantly by 9.4% . The crown and stem diameter in treatments C,, C,, and C; were
all higher than those in CK, and, except the NPQ in treatment C, being lower than that in CK,
the mean diurmnal F /F, , (F, -F,')/F.", qP, and ETR in treatments C,, C,, and C, were
also increased to some extent. The yield index was the highest in C,. All the results indicated

m

that super absorbent polymer and potassium fertilizer had direct effects on the potato plant chloro-
phyll fluorescence parameters, manifesting in the increase of photosynthetic efficiency, and thus,
improved the tuber yield of upland potato.

Key words: semiarid region; photosynthetic efficiency; yield index.
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TR IR R A HN S SRS
R ZE (Belanger et al. ,2001), KmbFsxEH, A
KGR i A P it Y AT D e % 1) 7 e (X H
45 2001 ; XIBLT A 2008 ; 56 oR4F ,2009) , 4R a
DeN6EN 12 B H A 1931 4E 18 E Kautsky 1 Hirsch
K, T 20 tha 80 AERIF I et E M AE D i 5 | it
FE M A HUPE K8 37 W36 45 5 T ) 07 FH 6k ik
% (Jeremy et al. ,1989 ;Samala et al. ,1998 ; Maxwell
& Johnson 2000 ; 7EFE AR 55,2009 ; £ 58 455 ,2012)
VE RN Tk /N G BN R K
65 12 5 B0 0 A8 Ak R A 53X BE FE W 0O A BT
(HEKMF 2009 ; 2221 % 2009 ; FVHE % 2009 5 2% 7K
7555 2012 FMRIREE 20125 Qiu et al. ,2013), A
SEH R T HA CT Wi JE R A R ) S Bl
1A 5E ( £ &% 2007 ) . ABFSE R AL,
TCAILZE A LA R AR 7K 500 R4 A 1847 1E 338056, 76
SREAFIER AL PR+ 3 OB K AR A5 D g th 4k
TEESE bR B8 11 S8 24k, s R oK
NE B AE 5566 808 LA K A= 9y e AV i = i AR R R 26
2 HERME UG KR 255 A i = i AR
TR, BT 5T AR /K ) A IR XS S48 i 4 K a
DI I FSHH AR FE |, B LR /KR A AE Ak
G MR R DOCSHORN = s b B (LR, 15
T X EH AR ) A P R R R R S B LA

1 #MeEFZ*

1.1 5

WAEH R A M B i )1l £ b b A 1 R
104°22'53"E 36°0243"N , ¥4k 2320 m, JK 45+ + 4
KM HHLF9.50 g - kg™, 2R 0.76 g - kg, &k
0.67 g - kg™, 2#118.35 g - kg™' . REWIAFEI K
[ Z AR (300 mm Z245) , CAE 105 d; 7
HIEEVEWI B GRS 45 SRR IR ZE 60 g - m™,
TS WERRES 60 g - m™
1.2 RAEit5IrE

I AN B 2 3 5, AR 7K (PAM-atta ) i
Hh R A B 22 N A Py BRATE 5T T A= S A RHIE A H o
PRt SRR T 2011 4E 4 H 23 H#ER

I 4 AR 55 R, C (PRIK 5 0. 5%
+BRIRET 60 ¢ + m™) (C,(FR/KH 0.5% ) .C,(BiFRET
60 g+ m?) CK(AHALER) , 4 AT 12 4/
X, HES B /NX RIS 4 17, 54T 8 Bk, ARITIE Y
750 em, /NX A 50 em, TR [E]HE 100 em , /NX T
L8 m*(2 mx4 m) ., RFTFIE A, BRI AL

INKFRAE B SRR R A, R BE S 15 em, B
AEEE 3 A/NX B AR EAR AR 3 IR AT
L3 JESH SR

1.3.1 HEERNNE fFEmie HS B, gitsA
A /N DX H P A O
1.3.2 +HHES/KEMNE THERY (6 A 17 H)M

PR R0 (9 A 15 H) U 387K J3 3 43
FE 15 om WY HHE A KR
1.3.3 M DA RKIBFRIMIE  FEEREI(9 A 25
H) FEWE TR (LU iR K AR ) s
(bR B KR S22 (DR saE
7it) .
1.3.4 WMREINNIFAHSHOME  FE
FEWI(9 H 25 H) THIEIEE K A6 T kw5 F
BOR 3 R EEEm ) ] PAM-2100 {5 75 290 i -2 &
YA (FEE WALZ 23w ) W2 5 D 18 1 P s =X
L, F AT 200 ~ 400, ik ibEsf[a] 0. 8 s, I 2818 ]
AFE] 15 min, YRS THIF £/ E W AEEIEES
25t PS I f KIFHDGRER KRR (F /F,) ,PSTT A
Ot E ((F,) -F,")/F,") , 63K
(qP) 5ARSCALZEBER (NPQ) AR A L 715 1 1
F(ETR) 15 H 4 E ;%46 9.00.,11:00,13:00
150017 ;00 FLABF[E] S0 %E PS I SEBRYEREFE 3%
B Dpgy ) I H AR L ; & I BENL T/ NX
RN E = R34S
1.3.5 =ag R e WORIE R R LR
VIEE, IR R — /N XA ik o SR S /N X
S KN X AR S B R A 45
ALFR 2 8] 7= 25 55 HL A R b 5 RIS, DA TRIRR A O 72
Fb A b 3L ) B S M R PR A BRI SR bR B 22 5%,
1.4 HdEabr

IS5 R ANOVA SE1740 87, e $E LSD 3

2 HRE5HM

2.1 POKFI SRS Rk TR S R
PRFG bR 5

PRI 55 B K R M, 45 Ak B2 ] 4 48 5K
IO 25 5 AR RBEAR L, C 4 B R B E R
(P<0.05) 3 9.4% ,C, , C, 4 W 1 K0 . % 2
S 5 ORI 45 A B A M AR KR RR R, C AR REL
SEE R | C., ZH AR A o 47 A H At 9 20 T 2 1 2 b e
(P<0.05),C,.C, C, 4 ZEHH AN R B BE 38 in , 4% 4b
PS5 CK AHIL Z S AR E (F 1),
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Table 1 Soil water content in different stages, emergence ratio and some growth indexes
JOpi 6 417 HE/K&E 9 A 15 HEKE RIS RV R LR iG] el

(%) (%) (%) (em) (em) (cm) (cm)
G, 4.88+0.04 aA 7.81+0.13 aA 96.9+2. 10 aA 55.3+1.63 aA 58.4+3.66 aA 48.7+1.55 bA 1. 10+0. 02 aA
C, 4.83+0.02 aA 7.93+0.04 aA 87.5+3.56 bA 54.6+1.30 aA 55.2+2.78 bA 49.5+2.87 aA 1. 10+0. 00 aA
Cs 4.92+0.04 aA 7.91+0.07 aA 87.5+1.81 bA 53.8%1.57 aA 56.7+3.47 bA 48.1+1.34 bA 1. 11+0. 02 aA
CK 4.84+0.05 aA 7.88+0.06 aA 87.5+1.45 bA 54.5+0. 85 aA 55.2+3.68 bA 48.7+2.17 bA 1.09+0. 02 aA

2.2 PRI S ER XS S B 5 R a 9B )5
e GRS

2.2.1 RAKFISEREX; F/F FI(F,-F,')/F,"H
BIER s e RO S S R B
S RIHE B A ARE ., H YA AT DAROULZ 1 f
MR FERRE IR 5 F R G ARE, F /F, Bt
PS I 5 o HhoC e RS S RE I AR AR, F L/ F K
MZF7R PS T B KOG RE e OR R, #Ab P2
C,.C,.C,5 CK ML F /F {H# 5 B EYE(P<0.01)
PEE (B 1), 5 CK Zr B4R 2.5% 2.4% 2.2% .
(F,'-F,)/F." A PS T ARBOGCAL =77 a5, Bt
PS 1 A 3RV CREII SRR, (F, -F, ) /F, TR,
M) PS I A RO RE R AR AR, 812 Jeil PS T
ARG E T HY 8, C, . C, C, = Fi kb H )y =
fli(F '—F ') /F "% CK #A [F R 4R 5, Of
H,CH s R, CHIRZ, C i/ H X i
4R 23.0% (18.5% M1 12.0% , o W, {5 K 7 F1l
BRRE R R PS T L Hp O Fie K B ) G RE I IR RR 1Y
[, 6 ROG R IR AR WA BT e .

2.2.2  fRIKFISHERERT P #1 NPQ K ETR H {4
s PR G R G WO+ 3R 45 1Y BE it v DA
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Fig.1 Daily mean of maximal quantum yield of PSII pho-
tochemistry
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9 C L CK #2511, 4% , B B &2 R (P<
0.01);C, .C, 43 B4 K 11.2% F110. 1% (P<0. 01,
Kl3), 5% a2 W & (P<0.01) , JLHE
BB P 2R3, UL A B O & R
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Fig.2 Daily mean of effective quantum yield of PSII pho-
tochemistry
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Fig.3 Daily mean of photochemical quenching of PS II
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RS [ Y RE LK, 2B RE I B A RS, Sl
YIAESZ 58 6 W38 B 19 o5 — 258 SR P L, U
H Gy NPQ %8 CK T A FRIR (I 4) , C 5 m i =
(P<0.01) 141§} 18.9% ,NPQ 55 qP J Wil A Jit
S, RUTE TR T SRS R AGR BAE
A FITAEAR A IR BT SRR R R A
REE

ETR WOV o s 5 TS fERE J) . HH
Bl S AT, FE Rl — AR 45T, A BREH A H 3 ETR
B CK 947 i Z RS &5 (P<0.05) . SEhRobRER: 1k
AR R B DGE TR RS R BRI
2.2.3  {RUKFISHAEXT PS I 52 b5 B % sk %

Oy WHAEM  (F,-F)/F, I GZFNERG
PS 11 SEFRYERE L #a550% , FE— K 24 Hh i A [A] 14 s
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— beBC
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Fig.4 Daily mean non-photochemical quenching of PS II
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Fig.5 Daily mean photosynthetic electron transportation
rate

]I % F E IR NI (F," = F ) /F,, " 2 i 2k
(El6),mI LAz e PS I 52 bR Y BE 4 e 3 BE 1) H A8
b, &WE,(F,'-F)/F, B284L SRR BV F
B el T F SO IR gP I NPQ BYAETE iR sk, 78
12:00 A, PRI EAL TR (F, -F)/F, 58T
CK,9:00C, 2H 5 K W8 39. 7% 1100 iz K B4 i
55. 1% ,B&ARFM 1100 (F,'-F,)/F, "{E1&T 9:00
(F,'-F)/F "8, F—8 B (F, -F)/F, {ET
M Cy . C L Cyo Hi 900 A1 1100 1Y C, ., C, 4%
CK SN 8 2 405G (P<0.05) ,11:00C, 4 (F, '~
FO/F,FX CK 4R 3ER, B8 E M C (P<
0.01);13:00 ~(F,' -F)/F,"{E&MK,C, 45 CK
HILTHHEEIFRF C, . C 41, LAY C, 3 CK # K
2.8% ;15:00(F '—F)/F, "{E% 1300 JFI A ] 72
JEEF;, C, . C, . C 4% CK 443 5 & 20.7%
7.0% F121.7% ,C, .C, I KA X CK 48 % (P<
0.05) ;17:00( F,'=F,)/F, "{H4kE: B T+ 2 3£3E 900
KN, (F, =F)/F,"{HE CK 38K, i K38 iIE C,
KB 14.9% , @ (BT RN C, .C,.C, . CK,C,
LU INEE CK 2 i EHHE (P<0.05)

2.2.4  PRAKGR) S B0 IE X 2 4% T i AR A 0 R TR
PRAGRI S EPIEXT R S = i de dn g it sk 2., C,
Y B RR 25 AN B X C, L 4 I 37. 8% Al
54.0% ,5 CK AHHLHEIN 39. 0% , IF 5 B & £ 7 (P<
0.05) . B iy 5% I I d i S50 3 ML IR R B
h CLHHER, CHRZ, C i/, Hor, ¢ 480
PR N R R T CK 4 14.5% Fl
7.2% , C, 21 B30 1 2 5 % T o i R A N
26.7% 9. 9% , C, 41 ) 5 2 75 2 R 55 H At 7 41 A0
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Fig.6 Diurnal variation of practical conversion efficiency
of light energy
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Table 2 Yield index of potato tuber
OS] Pzt R R R R R Prar FrElA

(™ (%) (%) (t+hm™?) (JC - hm™?)
C, 5.7+1.5 aA 29.4+4.2 aA 61.5+4.2 aA 23.2+4.1 aA 11869. 5+209. 6 aA
C, 4.3+1.9 bA 38.5+5.6 aA 66.5+7.44 bA 16.9+5.1 bA 8971.1+354.9 bB
Cs 3.7+0.6 bA 43.6+22.3 aA 72.9+17.6 aA 15.4+3.3 bA 8794.5+285. 8 bB
CK 4.1+0.1 bA 34.4+6.5 aA 66.3+6.2 aA 15.4+3.0 bA 8436.0+154. 1 bB

25 I .3 (P<0.05) . /NX A& B 45 Bk
B« AR KR At AR A B C, 2 Fefl, P25 7= i 4
CK .3 (P<0.05) ¥4 50. 61% , B 7= i WA #8¢
CK 3 (P<0.05) 427 40. 7% .,

3 i i

3.1 BUKFI SR AR R E R T DA E %
HAVEMZ L RN R, AR AR
At Y R 25 R T R A, R 0.5 ~ 5
mm R A ) ARG I 2 2 0. 5% PR KGRI B T 42
R A R A IR R (A,
2005 ; XI5 KA, 2006 5 155 K MG % ,2009 ) . 7E It EL Ak
L C LG, C =Rt O S SR s R DOk
IIFSHN B S R T R R DGR IESE T R
IKFNGHIEX D S5 H A Ak e S B BT R
LR iU AT T R R T I ) @ i K P
0 EAR TR AIZER, R R
3.2 BUKFI SR EAE R ERE T DR
A KR R e b A R S AN I
febn2s SERIMNIE— 8k, 7R R Kb By R
b BROKFI S IR EARRE Y C AT RS A
K HRAR L, S 29 10% , HEE T C 4 & 1)
PR CK 2 M | 4% A FRFEAR 1 4 1 1 R 5
AR FI 2K, E K 4 e e s K ) 25 b s g
e R BT IS ) P A 0O B T AR, 42 JE AL A L
FROT BB, FE R R b AR A B 28 T S B
BN —EEEE, XSRS 1% S4
AL AR —2, B, XA L E T C,
ZH I Z2 00 BEAR bR B R R SR A
3.3 DUKFISEPRE EE AR S T DR EDEARCR
LR R D CEN F1 2428 H B E TR A o &
SR R IR E T A A S 4% S5 A IR S 5 W A 7= i i)
MEEREZ —, MWHP PS Tk XA ET
PRI ATAT, AR KGR A AR AE B & VR iR A
TR F /F F(F, -F," ) /F, 25 R ffi - %

RS THRTF BRI A RLRE R T, )2 C 41 ETR 1
(F,=F)/F, 8BS 25 52 i a4 (F, -
F)/F, B SRRV R 6) . BB K
FEPIEXT 5 IO S (F, -F,) /F, Wi
A FEAE 1100 ZATH15.00 Z )5, M Hp 28 52Br Ot
Pt 7= Y S R 5 6 BR LAY, — 5 i, T fig
JEHF et T S [ B TR YRR 2
HNITEL S — 5 T, H ARG, IR BRI  E
HT 5 1EF (Richard et al. ,1988) . K A %
(2005) 5K IESF (2008 ) fF 58 /INEE Je 4l i ot 5
BUE R AR S S ARG 45 R — 2, /KGR AR ae
PSRt A ALRE , A Y BERS T 2 (R TS ALY
Tl TR0, e DR E P R S Y A R e
FER LR A
3.4 PROKFI S ERIE AR WA T A s
qP I NPQ R REOZE MR R 7 ok
RERIERGEIE S BIUR MR EB 4 B it 0 L AE = ok
T ,qP 1 NPQ 25 A IR Y BE F1 IR, BEA 5%
WG ) 2 B B B B TR R (kR AR,
2008), K3 K4 Wor,C 4 P 1 NPQ H R F2
B HLYS M Fe R, 320 T C 4L bt bhae f4 Rk
5224155 (2009 ) WFFE g Al A — 2, SXTIAH L,
FERE I R TR OB G HR S, T KR K
HPSIHFER @RS T (F, -F ) /F, Firh 4
e 35 T /N , 2 w2 S o5 e I 3 T 6 L PR U
qP A NPQ 2 = 385 7 Hrai v, 206 A sk he it &
(1 X — LA 553 S A — 3K,

e b, C S BN IR L R ¢, CASK
A R RAN AL C 4 (HA AN BE TR b B bk
EEAVPUD AR PR AR B . BT DL, R C 4l
AR 77 e e\ 4R D A g B, X IO 5 R
AEEFEIFATIE

S ARAGR AN B T S 3 T R
AR B T PO R TORARLE, &
RENTHHW S T DR ERER,
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