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Study on the Relationship between Photosynthetic Characteristics and Adapt-

ability of Aksu apricot Varieties
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Abstract:To explore the adaptability of six different Apricot Varieties in Aksu, Xinjiang, and select high—quality va-
rieties to promote the development of apricot industry in Xinjiang. Six Different Apricot Varieties (sugar, green apri-
cot, CK, HTCL3, HTCL4, and HTCL5) were used as experimental materials to study the photosynthetic characteris-
tics under natural high temperature conditions in Aksu, Xinjiang. Pn, Gs, Ci, Tr, WUE and light response curve
were measured. The net photosynthetic rate of different cultivars was different in the same time. There was obvious
"noon break" phenomenon of photosynthesis, and the net light of sugar, big green apricot, and HTCL4 was obvious.
The combining rate showed a single peak curve, and there was no midday depression of photosynthesis. The diurnal
variation of environment and physiological parameterization of different apricot varieties were measured and com-
pared. The net photosynthetic rate and transpiration rate of leaves of DQX and HTCL3 were significantly higher than
those of other varieties in the same area. Pn of DQX and HTCL3 had no photosynthetic midday rest. Photosynthetic
active radiation, transpiration rate, stomatal conductance and atmospheric temperature were the main factors affect-
ing Pn. Environmental adaptability in the Soviet area. By measuring the photosynthetic characteristics and physi-
ological indexes of six species, it was proved that DQX and HTCL3 had strong adaptability and adapted to the
growth of Aksu area, which laid a foundation for the selection of apricot trees in southern Xinjiang to obtain better
yield.
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A B A (Prunus armeniaca L.) TP &
Fi#E (Central Asian) , g F R R Z —, HATC
TE T IS s 3 T G AR A A 7l A BT
st A R R A A R E B R AR R e TR I T 55
) it A R, L 5 i S TR 94 A A5 B
SRR ORI . T8 BRI L S B 8 A
B BARR , #00 A fh R SE s 1R 22 , 22 0%
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PRI B o 535 B0 338 I A A5, A T S LAY i
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W N[ T 60 LU A 7E AR [R) PR T 2% 28 AR AR Y
Hit e R B 22 57 . HEFEI R A, 5
B LAY P R 3T J, f SER HT RE st - [ i)
TE IR EDOGIR AR S SREARMET R A Aot
HYPIRT EE BN RLER, EHEXT
=AY AR AR G R (Pn) RAERCR(CE)FIER DL
T RCRAQY S T /00T A B A 15 A &
R ACEERERGR . HAA RIS B, Kl
[LERE R S TR € ol R B S Y PR L R
N EDCHRIAEE TR 2 2 RAFMT R AT AR
2RI RIS o e 98 vg 75, 38 3 0 AN [F] A
AP G AR BSR PR T Ol 7 2S5 4 B
I ZE , 73 B AN () A5 et A FE s 2 1 b R AP A 22 57
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T L DCAE KA b o Shy ] e 7 DO R AT e A
it e A 7l & e SR HEBRIR S A

1 #MH#5F*
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T30 M 67 T 56 BT g 5 s DX i B R B
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N, 80°32' E), # 4k 1103.8 m, izt 56 uh i 1 FH 80
hm?, 2K I8, At s A, 78 @ AR, p b
JE 1600 m, 4 74 85 J& 650 m, #L T 7K i/ 2.8~3.3 m;
J& KBl tE T RIS, B2 K B RR M,
LZHRKNBERRS, HIREEFEENL EFR
PP B K B4Rl 634 mm , AEBRAS ALK, PU Z
Sy BEANE H A >, 4F 28 & i R 2956.3 mm; 4R34
Toh 101 °C, W am AIG IR N -27.4 °C L 4R B BRI £k
H2747.7 h, TEFE I 195 d
1.2 RIEH R

FE A BT YR [ P9 BE B 6 AN [) A5 A it B 1E AT
HHRHESEAE 30 LA (CK) i (TK) K
FH A (DQX) it ¥ r 40 (HTCL3) | 75 58 W A% 8 7
(HTCL4) . B4 (HTCLS) , %% J& [l N Bk 17 5 3 mx4
m, BN 3~4 4F A M A I MAER AT R
I TCH U AR B — SO AR VR A AR AR R
FERERRARS A P A ] DX 455 1 BHRE 2%, DAASE Sk TR
] 5056 5~7 B TGRS i Dy Re i A S R kAT
WRE |, BERERRIEBE 3 A7 B A ik 41 o
1.3 REH*
1.3.1 &&AFR B Tien &

F] A Li-6400 (LI COR, Lincoln, USA ) fif #& =,
e VERIINSE AL, T 2019 4E 7 F EA)FUE ) 43 9
PRI — W5 47 R, R AR EM =, 170 &
FEPES BN E o E IR R 9: 00~19: 00, 45:f% 2 h
D VIR, B B 0 % S UK, Al — B Br i
SEIE . I PR AR LS LA R (Pn) (781 H0OR
(Tr) SHFLFE (Gs) L a] CO, ¥R JE (Ci) A AL
S (PAR) KAIRIE (Ta) (25K CO, M (Ca) Al
25 SOMHR R (RH) 4 8 R BREE K 43 1)
BOR WUE=Pn/Tr , S FLIRHE Ls=1-Ci/Ca .
1.3.2 kw2

K Li—6400 YA 2T 5 G IR 2 3l 3
N 2R B Sl R e AT I R , 1R E BRI =
FIEAR M 1900, 1700, 1500, 1200, 1000, 800,500
300.200.150.,100.80.50,.20.0 wmol/(m*-s). H 3
TCSREE , R 3 Uk, B OB £ A8 IE AR RO A
St R R A5 25t B 4R i R DGR (Isat) ek
A R (Pnmax) JEAME S (Te) I IF IR (Rd).
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WUE . Ls) H 224k #4700 % K 53 B , Fl ] SPSS 22.0
% TK .DQX . CK \HTCL5 , HTCL4 . HTCL3 4% 4 2F
PESHOHAT T 5 T 22 53 7 (one way ANOVA ) Jf
HATLSD L Z R, B RN ZR 1 iR o 45 b
[#] f%) Pn. Gs. Tr. WUE £ 1£ 22 5% (P<0.05), CK A
HTCL4 (%) H 22 fb A8 A5 % 3% . TK . HTCLS5 . DQX
5 HTCL3 1Y Pn 43 51 % CK F1 HTCL4 5 39.43% F1I
15.80% . 67.20% F1 17.27% . 84.53% F1 29.43% .
81.44% M 27.26% . Gs 4 %l # CK #1 HTCL4 &
37.83% Fl1 37.83% ., 32.35% F 32.35% . 28.13% #i
28.13% . 20.69% H1 20.69% ., TK.HTCLS5.DQX I
HTCL3 f4 Tr # CK 1 HTCL4 43 5] &5 1 37.46% Fil
10.32% . 38.24% F1 11.44% . 39.57% F1 13.34% .
40.66% F114.91% ., H WUE Z%¢nl 1, TK \HTCL5
5 DQX 43 % % CK F1 HTCL4 15 3.42% #1 8.97% .
8.13% F 13.41% . 10.67% F1 15.81%, HTCL3 [t
HTCLA4 % 5.33% .,

F1 6N FAEERMENEFHMREESHMEHE

T

mn A Pn Gs Tr WUE

[wmol/(m’+s)]  [mmolAm’+s)] [mmol/m*+s)] (mmol/mol)
CK 8.08+1.00b  0.23x0.04b  3.94+127b  2.2620.96b
TK  13.34#327a  0.37%0.12a  6.3022.36b  2.34+0.98b
HTCL5 13.5122.47a  0.3420.09a  6.38+2.60b  2.46x1.24b
DQX  1491#3.16a  0.32+0.10ab  6.52+2.78b  2.530.70b
HTCL4 11.52%339%ab  0.23%0.07b  5.65x2.08b  2.13x0.42b
HTCL3 14.6623.76a  0.29+0.07ab  6.64+1.80b  2.25+0.47h

VE B PR P e bR 2 R 9 R RN A R

= 5 2 (P<0.05), N A
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221 64 %A Pn B EAL

HeOt A MR IR RO A E 5 55 28k A% O
Tehr 2z — o 16T B 9: 00~19: 00 N, 6 A [H]
A S b Po HAEFL N 1A fF s o AT SR Podie K
B0 B0 B[] O R, 4% 0 E AE 7E 22 5, DQX
HTCL4 7§ 13:00 ik £ 4 K fie KAH , FLWEAE 5 518
18.79 wmol/(m*+s) 1 15.58 wmol/(m*-s), HTCL3 £
11: 00 k34 K KAA , HIEE N 17.80 pmol/(m’+s),
TK 7£ 9: 00 i # 4= K i KAH M 15.94 wmol/(m’+s),
B J5 Y HF IR 5 R RS, 219: 00 F EHAKKFE, Pn
IR 4 . CK FIHTCLS Y P Sk WU i £
CK IR 43 51 H B AE 11: 00( 32 =505 ) 11 17: 00 (¥
) e A, HFE R g P fH O 9.42 wmol/(m’+s);
HTCLS I 43 591 4 BRAE 11: 00 (YR &5 04 ) 1 15: 00
(FEEg) a4y, Ho 3 = 0& P fE oM 15.81 pmol/(m?-s),

13: 00 Zc A7 B A%, BB W0 < PR " B 4 . H
I {1 B K R DX, K& HTCL3 . HTCLS . TK |
HTCLA, CK B /0N, 15 3 W B 5 8k I 1f 52 F F%
e HTCLA T B i B BH S K Al LA & A
HE B HTCL4 “ /7 AR 7 B ) 58 P 3 %, T g
JE T 8 A AR G B | R G B B0
AR b T, RN B R AR, ' P R R 14 i s
M-S 8 Pn N R X 6 A A& A Pn K/MKIK
4 DQX>HTCL3>HTCL5>TK>HTCL4>CK .
222 TrH T

Tr R/ IS B2 R A ) A A7 i [ 3 o 2 V6 A
FHECR K &5 220 BB Fr s, 6 A4 dfh B Tr
H AE Ak 35 52 B YA ] & B ) Te 7 4E 25 5%, K
JNK YR R DOX>HTCL5>TK>HTCL3>HTCL4>CK ,
DQX Tr K, UK /K i £, CK 75— K 1 Tr #B 1R
AN RER K D T R A A . DQX L HTCL3 Al
HTCL4 1 Tr &% K {8 ) ¥ 7E 15: 00, CK. TK F0
HTCLS A9 Tr 5 KA BLAE 17: 00, 15: 00~17: 00 A
12 DXl i B A e ) B, PR Te 8K, 17: 00 3 )=
6 />4 Al Bl Y Tr ¥ R 46 T K5, 2 19: 00 B 3w fik
CK ) Tr — FL A7 Fe R 2
223 Gs B EAL

ALY R 5 AT K S T Ry R
7 Gs X P — I AER . i E 1C AT
1, 7E 13: 00 CK .HTCL3 . DQX FI TK ) Gs AR , 45
A 1-A R 5, A —F 2] CK TK ATHTCL3 /4 Pn iy
WA B3, T HTCLS A HTCLA (1 Gs WA B — K fe ok
{8, [l — 21 HTCLA i P AR — K rhfi K (H, A
Gs 5 Pn/BALEHR AL, <AL FBEFE M P,
224 CiHTAL

Ci /& Hh - CO, iE AW Fr 200 B 1) vk B, 2 A
oA R B A, WNE D ol LA
i, CiqE 9: 00~11: 00 Z [A] b DQX A ¥ % LT+ 4k,
HoA JLAS i Bl 3 2R BE A, CK 2 HGE T B
# . CK.HTCL4 FI HTCL3 4 Ci ¥ 7E 17: 00 ) ¥ —
KB AR AE , HAH 5 B A 294.57 . 253.41, 247.19
pmol/mol , H: /' HTCL4 F1 HTCL3 ) Ci % A28 b #4
PEAR R —HN, WE A RMEZERE ET
1Mii TK 1 HTCLS5 43 %) 7€ 13: 00 £ 15: 00 ik 3] f I
{8, HAB 43 9124 292.42 . 283.75 pmol/mol
225 WUE & Ls H %4

WUE 5 , 76 A2 B sl R v i FE K R 1A HL
YRR EEA R M o B LE AT DL, 6 485 it Y
K3 R 8% H AR A S AR, S 7E 171 9: 00 35 5]
— KW 5 KAA , B 5 2 8 T BEAE 17: 00 35 3] — K
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AR AR AR SR T . WUE A b 50 B 4 4 % 3
B35 g 1 0 F8 A, 5 WUE 22 ka3 5 Tr
AH L, B D' BEORI Tr 1 3G 755 WUE 52238 808 35, 3X 6
A S A WUE /973 {E K/ DQX>HTCLS>TK>
CK>HTCL3>HTCL4, & 1F Al 1, Bk HTCL3 & 3
B it 2 H AR 5 A i Rl A R0 1 £, HTCL3
1 Ls 7£ 9: 00~15: 00 B [8] Bt 5 | F+##, 15: 00 1k
F A , 5 0.32 mmol/mol , 35 B WE(H J5 M GE IR T
[, 31 17: 00 B} R FAICE 0.20 mmol/mol
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TP R P iR/ R A B A OGS A g
I E R bR, AR 2 TR, R AN Po 5
25 P58 R T A R A AS [R] 38 e X AN (] i o A
Pn 5 PR8I AH G PE 70 B 5 0 : CK 9 Pn 5 Tr . Ci
Ta fIPAR S A5, TK i) Pn 55 Tr.Gs Il PAR ¥ 5

W R e
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Nej
T
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T
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°
£ 320 |
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240
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i ) D
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0.3
o
E0.25 |
E
E 0.2
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0.1
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WEHEEMK, 5 Ls 2B FEAMIE, HTCL5S ) Pn 5
Gs F1 PAR £ I # [IEAH 2 . DQX 1Y Pn 55 Tr. Gs
PAR#JR B EIEME, 5 Ls 2 W EF A, HTCLA
B Pn 5 Tr.Gs PAR¥J R B EEMK, 5CGREH
A, HTCL3 4 Pn 5 Tr.Gs . PAR Fl Ls 1 5 i 3%
IEAHDG, 5 CiR 2 7UAH I (P<0.01) .
2.4 6 FhA TSI L th £ F1 S H T Bk o A
JEHMEE S (LCP)FIOG A F A (LSP) 2 4 9 0% &
fiE 1 0 AR PL, LCP Sz W R 40 - F 6 55 06 10 1
N BE J1, LSP J WAl W) w7 X i Ot Y 3E N BE
Jy 6 A RO I 2k UL 2, 2 PAR 7E
0~400 pmol/(m*-s) B, TK. DQX. CK. HTCL4,
HTCL5 \HTCL3 iX 6 /> s # ) Pn fii PAR 725 1k 1) #4
BT, 45 P 2R 0. 400~1000 wmol/(m? - )
iF TK . DQX ., CK . HTCL4 , HTCLS iX 5 /™ 75 i ff Pn
(B0 34 2% 1% B4, i HTCL3 475 40 F Bk | T+ By B
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*2 6N EmPnEREREFHEXE

Tr Gs RH Ta PAR WUE Ls
CK -0.297 0.307 0.422 -0.267 -0.378 -0.583 0.539 0.214
TK 0.648%* 0.947% -0.009 0.579 -0.109 0.958* 0.087 -0.613%*
HTCL5 0.396 0.944% -0.018 -0.554 -0.066 0.939% 0.267 -0.494
DOX 0.723%* 0.907%% -0.145 0.095 0.267 0.957%% -0.336 -0.851%
HTCL4 0.853%%* 0.928%% -0.447 -0.666% 0.581 0.964% 0.052 0.540
HTCL3 0.713%%* 0.879%% -0.339 -0.738% 0.410 0.918%* 0.451 0.753%%
TR FORAE 0.01 KF B 3E ARG
------- o HICL4 ~ —8—TK ~ —o0— HTCL3 x---- CK a— HICL5 ~ ----x---- DQX

17.00

12. 00

FEE#EFE (Pn) [vumol/ (m?es)

7.00
2.00
200 400 600 800 1000 1200 1400 1600 1800 2000
-3.00
FeEHRIES TREE (PAR) [bmol/ (m? e s)]
—-8.00

B2 6% [E B 5E 75 A A AY S I R fh £k

24 PAR 3£ 3] 1000 wmol/(m?-s) LA 1 6 4> 5 R i) Pn
H# T V2,155 1500 wmol/(m?-s)if , HTCL3 .\ TK il
HTCL4 (1) Pna T F B3 il OB fl B4, i
CK.HTCL5 F1 DQX A4 Pn 45 8% Fifi &5 PAR 3% Jiii 1#ij 4%
Jne A HTCL3 f il 2648 1k fa #B f v T At L
AN, 24 PAR KT 500 wmol/(m?-s), PnH A /MK IR
4, HTCL3>CK>TK>HTCLA>HTCL5>DOQX.,

XF 6 A A O W SRy 25367 T SRS
WEVEHR T 0.05, Z 8 AR L3, TEAHRDE
R85 R LSP HEF K Yl - HTCL4>DQX>HTCL3>TK>
HTCL5>CK, LCP K/MKIK N : HTCL5>DQX>CK>
TK>HTCL3>HTCL4, Rd R/IMKYKJy: HTCL5>DQX>
CK>TK>HTCL3>HTCL4, HTCL5 #l HTCL4 1
Pnmax 5% 5 , TK 2, CK . DQX 51 .

®3 6TARA AL S H L&

A Pnmax[pmol/(m?-s)] LSP[mol/(m?+s)] LCP[pmol/(m?+s)] Rd[pmol/(m?-s)]
CK 12.59+0.01 fF 1152.24+0.15 {F 63.15+0.07 ¢C 4.14+0.01 dD
TK 14.15+0.01 eE 1723.40+0.07 dD 43.97+0.05 dD 3.00+0.02 ek
HTCLS5 20.83+0.07 dD 1433.77+0.04 eE 91.85+0.04 aA 5.86+0.09 bB
DX 12.53+0.41 {F 2276.55+0.27 bB 82.40+0.58 bB 5.16+0.09 cC
HTCL4 20.51+0.03 dD 2484.32+6.13 aA 32.30+0.01 {F 2.29+0.01 fF
HTCL3 12.19+0.03 {F 2024.51+0.74 cC 34.48+0.18 eE 2.30+0.02 {F
. . TEAH A 25 58 8, AN [6] 45 b A B9 Pn, Gs . Ci Tr,
3 03 #®

(De& AR Y A DL & S RE AR
W@tz —, S Bl s iR A 5 f s v
5iR 55 1 AR N AR BIF 538 A X 6 A A i OG5 AR
PO FE T8 H oo BBl o 5 3 DX AR A A il A

WUE . Ls H A5 fb ¥ #4 R 8], o7 B2 et 1) 38 7 g

WA ], 31X 5 28 55 BH AR 55 A TR AR A4 L 75 78
AR PR EE R Pn Gs  Tr Ml WUE H B2 % P77 78 1
22 S5 18 — 80, it 2 AN Rl A S Rl & B
NfEEZERM . LG AR, TK,
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HTCL5 5 DQX 5 Z % (Pn . Gs . Ci . Tr . WUE .
Ls) ¥ 41 X5 88 & . Pn KR /MK K 9 DQX>HTCL3>
HTCL5>TK>HTCL4>CK , Tr K /N #& ¥ 2 HTCL3>
DQX>HTCL5>TK>HTCL4>CK, WUE K /b #& ik
DQX>HTCL5>TK>CK>HTCL3>HTCL4, Gs K/MKIK
4 TK>HTCL5>DQX>HTCL3>HTCLA>CK . A 14 %
F HTCL5 5 DQX AHX iy T HoAth LA dh Fl, B
GG 28 M | Ko R AR AR | B T 47 5E
V7 24 M 3R 855

(2)CK.HTCL3 . HTCLS5 il TK 14+ H 3 Pn T
R B0 4 32 22 02 IR Sk 22 3 <L BR A A 5% e (Ls 184
K, Cidi/N ), B H B P BRI G B2 N
% ) A0 FL G IR A R 9 5, B A7 AR A AL PR R i g
K, X5 gz S OIE 5 1) 16 B 96 R R A M BR B A%
EF 5 5 B A OG5 AE 16: 00 LS AR £ %
FEAER AL R T E 40— 80 Wk 2 Ui AL
FoEREAEY B IOLE T IR RN FER R
WAl RE B Oy i A AR E R R A R
PG K AW R g AN A . A6 AN B WUE
H AR fE ok 7, WUE % = 19 5 R, B RE S 1 8 56 el
b A e T R M DX PR B X 2R SRR A A
AT RS Z A ISR, oK 4 R FH AL
R Em A PO BR S8 2

(3) A% /Y LSP F1 LCP ) e i 4 %F 56 26 55 Y
3 0 P, TSP 44 L LCP 48K (4 A1 40 %l 2R 5% 1138
JO7 P B0, G TE N Y R AT, R 2 T S R A
PR 55, G W R AR R R R
HTCL4 . DQX A1 HTCL3 () LSP = T HAl JLA §h Ff
LSP 8 588 %5 S 9 ) FH 238 8 g ] B 1 52 17 i ) Al
SR, Wt S U HTCL4 . DQX  HTCL3 % 6 19 ) F %
FH X485 s HTCLS F1 DQX B9 LCP & T HAl LA &
v, B AT B s 0 & 7 W AR R, HTCLS Al
DQX I I 08 3 56 e = JHL Al Ffr, ml L B 4 i AR 2R
HHLW B, %4 F TR, HTCL5 . DQX #l HTCLA 7F
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